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Preface 


T he first e-pjtion of this book was part of the 100 i Inventions project, com¬ 
prising a touring exhibition book, teachers pack, educational posters and website 
w ww. 1001 i inventions .coni * 

The resounding success of this project saw the book selling <>ui within three months. This revised 
second edition provides an opportunity to improve the content b> introducing new material, im¬ 
ages and clarifying ambiguities, bur the l>enefit of the academic reader there is a tuiler reference 
list of authoritative manuscripts and their locations. An expanded glossary of Arabic and other 
relevant terms have also been added and the index extended. 

There is a worldwide demand for the W01 Inventions project, and we are now translating the book 
into other languages and developing the exhibition to tour the world. 

The popular and specialist media, the public, the education community and academe have praised 
|be project and from various surveys conducted on the impact of the IQOI Inventions project, it 
seems that it has impinged positively upon the public mind. Thousands have re-evaluated their 
perception of the so-called Dark Ages 1 and the role of Muslim civilization in laying the founda¬ 
tions of modern science and technology. The question very frequently asked is why it is that none 
of this material is found in the UK National Curriculum? 

The 1001 Inventions project has proved its effectiveness to stimulate young peoples interest in sci 
ence and technology, to instil confidence, and to provide positive Muslim role models for evolving 
Muslim identities, especially in the West, 

Great Muslim men and women of the past - mathematicians, astronomers, chemists, physicians, 
architects, engineers, economists, sociologists, artists, artisans, and educators - expressed their 
religiosity through beneficial contributions to society and humanity. 'Ihey did so with open- 
mindedness and, in many instances, positively and constructively worked alongside non-Muslims. 
I his track record of cooperation over the centuries, although deeply rooted within early Muslim 
society, seems to have been forgotten. The 1001 inventions project, indirectly, is tapping into that 
tradition by seeking to develop a better understanding between peoples and oil lures. 

Some terminology used here can have a wide meaning, used in specific contexts, and should not 
be taken literally, for example, in this book the word invention can also mean innovation, embrac¬ 
ing new discoveries, concepts, methods, devices and machines which were hitherto unknown. It 
also includes items such as chess, the waterwheel and paper, which were known before Islam but 
brought to Europe by Muslims. 

It is encouraging to see Muslim heritage at the forefront of media coverage, documentaries, arti¬ 
cles, festivals, books and academic projects. In this context, I would like to take this opportunity 
to express my deep gratitude to the endless number of supporters of this project, in particular to 
those who have joined the global community of Muslim l Tentage since the launch of tire first edi 
tion, for new readers, I wish them an enjoyable and stimulating journey of discovery. 

PROFESSOR SA1IM T S AL-H ASSAM 

Chief Editor & Chairman of FSTC 



Foreword 


T welcome i his eascika tino HOOK as a significant contribu i ion to a w ider understanding 
of science and technology within Muslim civilization, and of our debt in modem societies 
to this particular tradition. Within any particular culture, such as the Western and Anglo- 
centric tradition, il is all too easy to forget or downplay the complex history of the development 
of scientific ideas and technological inventions. Science and technology, in some shape or form, 
exists and develops within all types of societies and in the context of all shades of religious belief. 
Ultimately, it matters not exactly by whom, or exactly when, a particular discovery or invention 
was made. 

Jhis book, however, is a welcome reminder that Muslims have made many important and far 
reaching contri but ion s I n t h e devdopmen 1 1 >f our shared sc ientifie kn<>w|edge and o u r tech no It jgies. 
[ hope il will he an inspiration to people of both Muslim and other faiths, and indeed to those 
with no religious belief, demonstrating the ways in which science helps reveal the wonders ol the 
natural world, and through which technology makes such a contribution to the ways in which we 
can work together with each other, 

SIR fiOt.AMH JACKSON 

Chief Executive, Vic British Association for the Advancement of Science 



Contents 


Introduction 6 

Chapter 1: Home 

On the Coffee Trail i 2 
Clocks 14 
Chess I X 
Cleanliness 21] 

I rick Devices 24 
Vision anti Cameras 26 
Fine Dining 30 
Three-Course Menu 32 
Sound System 34 
fashion and Sly It 38 
Carpets 40 

Chapter 2: School 

H t ui se of W isdom 46 
Schools 50 
Universities 54 
Tlie Professor's Chair 58 
libraries 60 
Mathematics 64 
Trigonometry 68 
Chemistry 72 
Geometry 76 
Art and the Arabesque 80 
The Scribe 82 
Word Power 86 
Story Corner 88 
Translating Knowledge 92 
European Universities 96 


Chapter 3: Market 

Agricultural Revolution 102 

Farming Manuals 
& Ecological Balance 108 

Water Management 112 
Raising Water 114 
Dams 120 
Windmills ] 24 
Trade 126 

Com mere i a I Chemist ry 130 
Textile Industry ] 32 
Paper 136 
Pottery 138 
Glass Industry 142 
Raw Jewels 144 
Checkout 146 

king QfFy and |he Golden ( oin 150 

Chapter 4: Hospital 

Hospital Development 154 

Teaching Hospitals 158 

I n si ru merits of Perfett ion 160 

Surgery 164 

Pit tod Ci ret] I at i on 1 68 

Ihn Sina’s Bone Fractures 172 

Notebook of t he Oc u I ist 174 

V accinal ion 178 

Herbal Medicine 180 

Pharmacy 184 

European Med id ne 188 







Chapter 5: Town 

Town Planning 194 
Architecture 198 
Arches 20t) 

Vaults 204 

The Dome 208 

S] r ("h ri stopher \\ Veil 21 2 

The Spi re Tower 214 

Mu slim A rch it ettu rt i n I he Worl d 216 

bookshops 218 

Public Baths 220 

The Tent 224 

From Kiosk to Conservatory 226 

Gardens 2 28 

Fabulous Fountains 232 

Chapter 6: World 

Planet Earth 238 
Surveying 240 
Earth Science 242 
Natural Phenomena 246 
Geography 248 
Maps 252 

Travel let s and Ex p I orers 256 

Navigation 262 

Sea Exploration 264 

Code Breaking and Cryptography 268 

Weaponry 270 

Cast It’s and keeps 27 2 

Social Science and Economy 274 

Post and Mail 278 


Chapter 7 : Universe 

Astronomy 282 
Observatories 286 
Astronomical Instruments 290 
Astrolabe 294 
Armillary Sphere 298 
Signs for Wise People 300 
The Moon 302 
Lunar Formations 304 
Stars 306 
Flight 308 

Reference 

Personalities from the Past 316 
Europe's Leading Minds 322 

Timeline of Islamic 
and European Events 324 

Map of Major Muslim Contributions 330 

Authors and Treat ises 332 

Further Reading 344 

A Thousand Years of Scholarship 348 

Glossary 356 

Index 362 

image Credits 374 

1 hanks and Acknowledgements 376 





Introduction 


T hl uivilo?mfnt of this book tells an interest ing story. In 1975, lord BV Bowden, 
the Principal at the time of the University of Manchester Institute oi Science and Technology 
(UM LS I ), became fascinated by the manner in which the Muslim*, managed a domain that 
stretched from China across to, and including, Spain for so many centuries. Of particular interest 
was how they introduced the concept of‘indexation in combating inflation, winch was rampant in 
the Homan Empire. 1 le announced in the House ol I ords that in order to guide the UK's economy; 
then riddled with inflation, we should learn from the Muslims’ experience and consider the 
economic principles laid down some une thousand ksui hundred years ago in the Quran, 

He set up an Institute for the History of Muslim Science, Technology and Commerce, recruiting 
myself and a few professors from UMIST and Lhe Victoria University of Manchester, and we were 
augmented by dignitaries. Although this initiative did not thrive for long, it gave me the opportunity 
to encounter historians and scholars outside my engineering discipline and, more significantly, 
it revealed to me the frightening level of their ignorance of the traditions and beliefs ol other 
cultures. Lord Bowden subsequently passed away in 1989, and with him went that Institute, 

It was not until 1995 when Professor Donald Cardwell, Head of the Department ol History of 
Science and Technology, and the Founder of the Museum of Science and Technology in Manchester, 
presented me with a challenge. Much in the spirit ol lord Bowden he said: ‘Salim, [my first name] 
you should by now know there are a thousand years missing from the history ol engineering, a 
period we call the Dark Ages. Most of the missing knowledge is contained in Arabic manuscripts 
tilling the cellars of many famous libraries. You are a distinguished Professor of Engineering at 
a prestigious university and you know the Arabic language. Therefore, you are besi suited to do 
something about filling this gap.’ 

I Hal wake-up cal! propelled me to follow a line of inquiry that eventually changed my life. That 
was w hen the story of this hook began. 

Before taking this challenge, however, 1 looked up various books and journal papers and consulted 
numerous friends. Book after hook, journal after journal, all pointed to this incredible gap. lake, 
£or instance, this U pical popular book at the time: 7lie People Who Math- technology From Earliest 
limes to Present Dm by Anthony Feldman and Be ter Ford, published by Aldus Books I td m London 
1979. lhe authors explain that the hmik gives, in chronological order, humanity's scientific and 
technological progress from invention of movable type to the discovery oi penicillin. Fhe names 
of the great inventors, to whom they devote short chapters, follow in chronological order like this: 
Empedocles (c.490-430 BCE). Democritus (461 370 BCE). Hippocrates (460-377 BCE), Aristotle 
(383-322 BCE), Archimedes (287-212 BCE). Johannes Gutenberg (1400-1468 CFJ followed by 
others like 1 la Vinci, etc. 

The remarkable jump of one thousand six hundred years from the time of Archimedes to Johannes 
Gutenberg was a making but troubling. Further reading of other books revealed that the whole 
period, 450-1492 CE, is in tact passed over as Hhc Dark Ages' It is altogether ignored as far as 
science and civilization are concerned, termed variously as 'a middle age', an intermediary period, a 
uniform bloc. Vulgar centuries and. most disconcerting of all, obscure time’ Some books indude 




q i hit inure on the Romans, but still leap over one thousand years. More disquieting were the gyps 
in school textbooks and other .sources oflearning, which form the views acid perceptions of pupils 
on other cultures aside from their own. 

Later that same year, on the 27 October 1993, I attended an inspiring lecture by HRH Prince 
Charles at the Sheldonian Cheat re. Ox lord, entitled Islam and the West, Addressing a galaxy of 
eminent scholars in one of the strongholds of Orientalism, his speech was received like lire in dry 
woods, 'i lie eye-opening extract below reinforced my findings: 

lj there is much misunderstanding in the West about the nature of Islam, there is also 
much ignorance about tltedehl our own culture and civilization cimt to the Islamic worldl 
It is a fail arc, which stems , l think,, from the straight-jacket oj history, which we haw 
inherited. The medieval Islamic world, from central Asia to the shores of the Atlantic , 
was a world where scholars and men of learning flourished. But because we have tended 
to sec Islam as the enemy of the West, as an alien culture, society , at id system of belief, 
we have tended to ignore or erase its great relevance to our own history. 

All students are trained to think critically; yet when faced with the darkness of ten centuries in 

Europe, they are told things appeared, as if by miracle, all at once during the Renaissance. I his 
defies logic. 1 flings, such as discoveries, inventions and further developments that alter the course 
of humanity, as any scientist knows, do not appear by chance! Continuity is fundamental, esped ally 
in the hirlh and rise of the sciences; it is almost so in every other field of study. 

A couple of years later and just before passing away. Professor Cardwell arranged los me to give a 

presentation at the esteemed Literary and Philosophical Society, entitled the Muslim Contribution 
to Science and Technology. The amount of amazement and surprise expressed by the audience, 
on the little I had to say, reinforced the statement of Prince Charles. From then on, whenever I 
lectured on the topic i felt like a one eyed man amongst the blind Ol special excitement was the 
fascination of young people in the subject of knowing where our present civilization came (mm. 

T he ambition to write a hook on the subject was pushed aside by the reality of being a Professor 
of Mechanical Engineering, in a university world invaded by market forces with all the pressures 
of lecturing, researching, publishing, fund raising, administration, and running two consulting 
companies. The practical solution was to hire historians and initiate undergraduate projects on 
the virtual reconstruction of ancient machines. This together with the support of like-minded 
academics and professionals, saw (he emergence ol the Foundation for Science, technology 
and Civilisation, i he would be book instead began to take shape in the form of a website, www, 
Muslim Heritage.*, oro, which attracted excellent peer rev iewed papers from renowned writers and 
researchers. 

Very quickly, the website became the firs) destination and source of information for many 
institution sof I earning, schools, media groups and young people from all over the English speaking 
world. It now attracts more than 50,000 daily page views, 

I he subject of Muslim contributions lo science and civilization attracted much popular interest 
immediately lifter the (now known as) 9/U attack (11 September 2001) on the World Trade Center 
twin lowers. What was amazing was a daring speech given, two weeks later, by one of the most 
famous businesswomen and historians at the time, Ms Carleton Fiorina, Chief Executive Officer 
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of Hewlett-Packard Corporation At a meeting of all the corporations worldwide managers, on 26 
September 200 L Ms Fiorina announced: 

There was once a civilization that was the greatest in the world. It was able to create a 
continental superstate that stretched from ocean to ocean and from northern dimes to 
tropics and deserts. Within its dominion lived hundreds of millions of people, of different 
creeds and ethnic origins. 

One of its languages became the universal language of much oj the acrid, the bridge 
between the peoples of a hundred lands. Its armies were made up of people of many 
nationalities. and its military protection allowed a degree of peace and prosperity that 
had never been known, the reach of this civilization’s commerce extended from Latin 
America to China, and everywhere in between. 

And this Civilization was driven more then anything, by invention. Its architects designed 
buildings that defied gravity. Its mathematicians created the algebra and algorithms 
that would enable the building of computers, and the creation of encryption. Its doctors 
examined the human body, and found new cares for disease. Its astronomers looked 
into the heavens, named the stars, and paved the way for space travel and exploration. 

Its writers created thousands of stories. Stories of courage, romance and magic. Its poets 
wrote of love, when others before them litre too steeped in fear to tlnnk of such things 

When other nations were afraid of ideas, this civilization thrived on them, and kept 


them tiiivc. 

When censor* threatened to wipeout knowledge from past civilizations, this civilization 
kept the knowledge alive, and passed it on to others. 

White modem Western civilization shares many of these traits, the civilization 1 m 
talking about was the Islamic world from the year m) to 1600, which included the 
Ottoman Empire and the courts of Baghdad, Damascus and Cairo, and enlightened 
riders like Sidayrrum the Magnificent , 


Although we are often unaware of our mdxbtedmti to this other civilization, its gifts art 
very much a part of our heritage. The technology industry would not exist without the 
contributions of Arab mathematicians. 


When I gave a presentation in the city of Watford, a few years ago, the chief guest l ady Mayoress 
expressed dismay at why the Muslims do not use this language, referring to our common heritage 
in science and technology for dialogue, instead of the langoage of religious and political differences, 
and why is it that we do not find this in the National Educational C urriculum? 


A number of colleagues, well established in the subject, began a lecturing campaign m Britain, 
Europe and abroad. A large number of people from all walks of life derived pleasure and inspiration 
from this knowledge. Presentations to the younger generation, especially the ones I gave to t te 
Youth NGOs at the European Parliament in Brussels, sparked enormous interest m science anc 
technology, and especially in the lives of Muslim pioneers in chemistry, physics, medicine, biology, 
algebra, engineering, architecture, art, agriculture and in numerous manulacturmg industries who 
have impacted so positively oil our modern civilization. 
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Young Muslims, however, find in such knowledge a new identity, allowing them to be European 
whiki at the same time Muslims. They find exciting role models, male and female, for innovation 
and invention, and begirt to recognize that these pioneers, unlike many today, had expressed their 
religions commitment and faith through deeds useful to society, be it Muslim or non-Muslim, 
and that ineptness, looking inwards and reliance on governments to develop society was not their 
tradition. 

Good TV series began to emerge, like the most fascinating one presented by Adam Hart-Pavis 
(RBC2). 11is what the Ancients Did for Us, devoted a whole episode to Mini the Islamic World Did 
for Is, showing reconstructed machines, devices and products. Other shows I oil owed, revealing 
the scientific impact of Muslim Spain on the rest of Europe, [his is an encouraging movement, 
but negative public perceptions of Muslim civilization and tradition are likely to remain as long as 
there is no available popular digest or school lest on the subject to fill this void. 

At a time when greater cultural understanding is paramount, it became imperative to take the 
resounding success ol the website to a new dimension, ibis evolved into an interactive, educa¬ 
tional, non political and non religious touring exhibition on the theme ol Muslim contributions 
to civilization. Entitled 1001 Inventions: Discover the Muslim Heritage in our World this enjoys the 
benefit of being accompanied by this book, a teachers pack, posters and a brand new dedicated 
website, this book is thus one of the much laboured-over fruits of the 1001 Inventions project. Its 
painstaking completion is an achievement of no single individual, but of all those mentioned on 
the contributors, acknowledgements and sponsors pages. 

ihis book identifies, in an enjoyable, easy So-read format, aspects ol our modern lives that are 
linked w ith inventions by Muslims or were inspired by Islam. I he book is divided into seven 
chapters which mirror the seven zones nj the Will Inventions exhibition: home, school, hospital, 
market, town, world and universe. Each zone represents a sphere of our lives that has ben eh led 
from Muslim inventions. 

Amongsl the main objectives we hope to fulfil are to: 

* Raise awareness of the thousand years £7"'-I7 u ' century) ol Muslim heritage. 

* Generate understanding and appreciation of Muslim contributions towards the development ol 
contemporary science and technology worldw ide. 

* Inspire young people from both Muslim and non-Muslim backgrounds to find career role 
models in science and engineering. 

■ Promote the concept of scientific and technological innovation as a positive and constructive 
channel of personal expression of beliefs, as an alternative to religious isolationism and 
extremism, 

* bridge themes in the history of science, industry and arts with contemporary developments. 

We very much hope that w ith rhe assistance of the readers we car achieve some, if not all, of these 
noble objectives, 

PROFESSOR SALIM T S Ai.-HASSANt 

Chief Editor & Chairman of FSTC 


























01 HOME 


'He is happiest, 
be he King or 
peasant, who 
finds peace in 
his home/ 

Johann von Goethe 


Your home is your private domain, where you can be who you want to be where 
the big world stops at the front door Your home represents who you are it 
speaks your language. In the kitchen, maybe a favourite coffee pot sits by the 
kettle, under a dock that's beside a holiday photo taken from Iasi year's break, 
Fragrant smells of tine soap and perfume waft out of the bathroom while music 
floats up the stairs with its luxurious piled carpet, 

Read on and you 91 be intrigued to discover that the items mentioned originated 
or were developed over a millennium ago by industrious Muslims who sought to 
provide greater comforts in their world, 


The humble roots of your trusted camera were in a dark room m 10 -century 
Egypt, and if you're late, hurriedly looking at your watch, think about the 
seven-metre-high docks designed in 13 h -century Turkey with state-of-the-art 
engineering technology. A man with the nickname of Blackbird' came from 8 
-century Baghdad to Muslim Spam bringing the etiquette of three course meals 
and seasonal clothes, while chemists developed perfumes and chess went from 
being a war game to household entertainment, 














On the Coffee Trail 




-J biilion cups of- coffee are drunk wi>rld wide everyday. 1 hats 

f-Y enough to fill nearly three hundred Olympic-si zed swimming pools 
I ,Vy everyday, and if you don’t have a jar of coffee in your kitchen, you’re 
probably in a minority. Coffee is a global industry and is the second largesl 
commodity*based product; only oil beats it. 


'Coffee makes 
us severe, and 
grave, and 
philosophical.' 

Jonathan Swift 


Left to righa: A goat herd 
in Ethiopia where cuffee 
W35 I’tk! discovered: 
Lloyds C jnlfee House. 


More than twelve hundred years ago 
hardworking people fought to sla> awake 
without this stimulant, unlit a herd of curious 
goals and their watchful master, an Arab 
named Khalid, discovered this simple, life 
changing substance. As his goals graced on 
(he Ethiopian slopes, he noticed the)- became 
lively and excited after eating a particular 
berry Instead of iust eating ihe berries they 
were taken and boiled to create abqfihwa. 

Sufis in Yemen drank al-qahwa lor the .same 
reasons we do today, to stay awake. They 
could now concentrate during late night Ihtkr 
(prayers in the remembrance of Allah). It 
spread to the rest of the Muslim world through 
travellers, pilgrims and traders, reaching Mec 
ca and Turkey in the late 15"' century and Cai¬ 
ro in ihe 1 6 th century as a popular beverage. 


The first coffee house in Europe 
appeared in X'enicein 1645, after 
coffee came to Europe through 
trade with North Africa and 
Egypt The Lbytls Coffee House 
in London (below), established 
in the late IT century, was a 
meeting place for merchants and 
ship-owners. Coffeehouses became 
fo rerumters of todt iy k pu bs. They 
were the places where the public 
discussed political affairs and also 
gave rise to the liberal movement. 
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It was a lurk named Pasqua Rosee, a merchant 
in 16SO CE, who first brought coffee into the 
UK, selling it in a coffee house in George- 
yard, lombard Street, J ondon. Light years 
later another cafe called 'Sultaness Head" was 
opened in CornhilL Lloyds of London, today 
a famous insurance company, was originally 
a coffee shop called “Ldward I loyds Coffee 
House. By 17(H), there were about five hundred 
coffee houses in London, and nearly three 
thousand in the whole of England. They were 
known as “penny universities' because you 
could listen and talk with the great minds of 
the day for the price ol a coffee, a penny, w hich 
was then I t2A(f of a pound. 

"I he consumption of coffee in Europe was 
largely hast’d on the traditional Muslim 
preparation of the dnnk. This entailed boiling 
the mixture of coffee powder, sugar and water 
together, which left a coffee residue in the cup 


because it was not tillered. However, in ! 683 
a new way of preparing and drinking coffee 
was discovered, and it became a coffee house 
favourite. 

Cappuccino coffee was inspired by a certain 
Marco dAviano, a priest from the Capuchin 
monastic order, who was fighting against (he 
Turks besieging Vienna in 1683. Following 
the retreat of the Turks, the Viennese made 
coffee from abandoned sacks of Turkish coffee. 
Finding it too strong for their taste, they mixed 
it with cream and honey. This made the colour 
of coffee turn brown, resembling the colour 
of the Capuchins' robes. The Viennese then 
named it cappuccino in honour of the Marco 
D'Aviano's order and since then cappuccino 
has been drunk for its enjoyable, smooth taste. 


ntury oiartustripl shewing a 
coffee house with men (Jfinking coffee, 


‘Coffee is the 
common man's 
gold, and like 
gold it brings 
to every person 
the feeling 
of luxury and 
nobility.' 

Sheikh Abd-al- 
Kadir who wrote 
the earliest known 
history of coffee 
manuscript in 1588 












from !efl to right: I he 
einlulinfi of recording time 
from sundials, depysdra^ 
water docks, weight driven 
grandfather docks to today's, 
digital docks. 


Clocks 



W hat h v kr vvh no, wish, hope, dream or fear, time will a] way sgo 
on, with or without us. Whether it is an examination we dread 
taking, an important interview or a birthday, there will be a time 
when it begins and ends. 


from the first sundial, people have wanted to 
record time. Now we can have silent, digital 
timepieces sis well as the tick-lock of modern 
clocks. Their ancestors were the drip-drop 
of the clepsydra and ol water clocks. The 
clepsydra, a simple vase marked with divisions 
(hat measured water (lowing out of a small 
spout near the base, was used in Egypt before 
150(1 BCE, 

Another ancient water timing device is From 
India, and is called ghfitika-yantni. It consists 
of a small, hemispherical bowl (made of 
copper or a coconut) with a small hole in 
ils base- floated in a larger pot of water, the 
bowl would gradually fill and sink. When it 
reached the bottom, an audible thud alerted 


the timekeeper who would raise it up to start 
the process again. Ibis became very popular 
in Buddhist and Hindu temples, and later was 
very widely use*.! in Indian Muslim mosques. 

Our story begins with 13" -century water 
clocks and an ingenious man called al-[azari 
from Diyarbakir in South Hast Turkey. He 
was a pious Muslim and a highly skilled 
engineer who gave birth to the concept of 
automatic machines. I ie was inspired by the 
history of machines and the technology of his 
predecessors, particularly the Ancient Greek 
and Endian scientific inventions. 

By 1206, al-Jazari had made numerous docks 
of all shapes and sizes, while he was working 




Controlled Sinking 
of Perforated Bowl 




An Indian ghati - as the bowl til; 
with water it sinks to the bottom 
the tank after a pro set time inters 
depending on the weight and size 
I he bowl and si/e of the hole. As 
flits the bottom, it makes a thud ai 
alerts the timekeeper who lifts it i 
start the process again. 







Like others in his day, alfamri 
heeded the Arab proverb: 'Time is 
like a sword, unless you cut with it, 
it will cut you ! 

for the 1 rluq kings of I hyarhakir, I he then 
king, Nasir al-Din, son of the great Salad in, 
said to him* Von have made peerless devices, 
and through strength have brought them forth 
as works; so do not lose what you have wearied 
yourself with and have plainly const meted, 

I wish you to compose for me a book which 
assembles what you have created separately, 
and brings together a selection of individual 
items and pictures. 1 

The outcome of this royal urging was an 
outstanding hook on engineering called the 
Book of Knowledge of Ingenious AkxtititUi ci/ 
Iki'iccs, I his book became mi invaluable 
resource for people of different engineering 
hac kg rounds, as il described fifty mechanical 
devices in six categories, including water 
clocks. 


Just as we need time today to structure our 
lives, so did Muslims over seven hundred 
years ago, and al-lazari was keeping to a long 
Muslim tradition of clock-making. 1 hey knew 
that time could not be stopped, lhal we are 
always losing it, anti that it was important to 
know the lime so it could be used well through 
doing good deeds. Muslims also needed to 
know when to pray at the right Limes each day. 
Mosques had to know the time so they could 
announce the call to prayer Important annual 
events, like when to fast iri Ramadan, celebrate 
'bird 1 or go on pilgrimage to Mecca also had to 
he anticipated. 

Ibis inspiration meant that the peerless 
devices' to which Salad in's son referred 
included the f ’lepham Clock. As well as 
telling the time, this grand dock was a symbol 
ol status, grandeur and wealth, while also 
incorporating the first robotics with moving, 
time-Id ling figures. 


Below it’li . The remaning Front wnl! from ?, water clock 
ai Ekm Irian La mtulm&i (the first ISsjj, Sen) built circa 
135ft f! T. in Fra. Morocco, 


'I (Allah) swear 
by the time, 
surely man is 
in loss, save 
those who 
believe and do 
good works 
and (join 
together) in 
the mutual 
teaching of 
Truth, and of 
Patience and 
Endurance/ 

Quran (103) 











The Elephant Clock 

About eight hundred years ago, al-la/ari built this elaborate 
clock in order to celebrate the diversity of mankind and the 
universal nature of Islam, At this time, the Muslim world spread 
from Spain to Central Asia. So, to reflect this scope, al-Jazari 
used Greek (Archimedes) water principles combined with 
an Indian water timing device {ghotiX an Indian elephant, an 
Egyptian phoenix, Arabian figures, a Persian carpet and Chinese 
dragons. The figure on the top of the castle is thought to be 
Salad in included as a sign of respect to the great leader. T be 
features also symbolized countries and trade, and each animal 
had d myth associated with it: the elephant was a symbol of 
royalty, the phoenix of rebirth and life, and the dragon of power 
and impregnability. 

As well as celebrating the diversity of his world, fie also 
wanted to develop machines with a better design and greater 
output than his predecessors. So although the dock was awe¬ 
inspiring to look at, its hrilliance was really seen in adapting the 
perforated water howl (Archimedian/lndian ghati), so that it 
oscillated about its rim rather than sinking vertically, This was 
central to the whole timepiece, 

The bowl had a hole in iI and floated in a water tank inside the 
elephant's belly, Gradually, it tilled with water slowly sank and 
tilted simultaneously, pulling three ropes attached to it The 
three ropes then set off mechanisms that controlled thirty balls 
that were released individually, the action of the dragons, and 
the rotating scribe. 

The ingenuity of al-Jazari was in the precision with which he 
measured the hole in the oscillating howl: it took exactly half an 
hour for the bowl to fill, sink and begin again. 

When the bowl sank it caused a flute noise, like a bird's song, 
and the phoenix would spin I he released ball would make the 
dial behind Said din turn, and Salad in would move from side to 
side, 'deciding' which lalcon would relea.se which ball. The ball 
then dropped into the dragon's mouth and it bent down placing 
the ball into the vase behind the Mahout, the elephant rider. 
That made him move his arms and a cymbal sounded as the 
ball went into the vase. The circles on the dial behind the top 
of Saladin's figure told the time, as they filled half by-haIf as 
each half - hour passed This sophisticated series of actions and 
reactions continued every half-hour throughout the day. 

The dock would be 'reset 1 twice a day, at sunrise and sunset. 
This meant restoring the thirty metal balls to their original 
position and maintaining the water level, as the rate of flow 
changed daily because the span of an 'hour' varied in length 
from day to day as periods of darkness and daylight altered. 


Al-|a?ari r s 1?"' -century manuscript 
showing the Elt-phant Cluck, 






The Workings of the Elephant Clock 




Phccnil 

Spin* at every half hour 
accompanied by the 
soPfA d the phoehin 


Cjstlf 

Ih-s houM-s 3C balls 
(hat trigger the 
sequcncES ct Events. 


Clink 

This is rhe clocl. Face that Sells 
the Pbrnberot hours past 


Chinese Dragon - 

Cjlthes the ball Iran the 
laicnn and descends 
towards thrt? Indian eiepharl. 


Mahout — -_ 

Moves h|5 Ejr ms 

when She ball 
falls from iki 
dragon mio Ihe 
vasE. This Iasi 
movement 
signifies the 
end ol the 
sequence 
pfeveois, 


Scribe 

Acting as the virtue 
haod, the Scribe 
rafales duiing evdy 
half an hour belorE 
resetting m it* * initial 
position 


Timing 

Meehahdnt 

Situated inside 
the elephant 
the perforated 
hCAwl geverns. 
the lur ing and 
wotting* of 
the elect. 


SaJadin the Magnificent _ 

Moves his arms to reveal a falcon 

Fakcn _ 

A baltteteasad m thu: taslle 
tracts snto the hack of She 
falcon's head and oul □( its beak 


A modern, oversized, reconstruction of the Elephant Clock is in the 
3 bn Battuta Mall the world's largest the meet shopping mall, m Dubai 

it is: 

* 7 metres high i almost 3 times the original size) 

* 1 7 metres wide 

* 4,5 metres long 

*7,5 tonnes 

It uses Greek (Archimedes) water principles combined with an 
Indian water timing device (ghofr), an Indian elephant, an Egyptian 
phoent*, Arabian figures, a Persian carpet and Chinese dragons, to 
celebrate the diversity of the worid 



The Elephant Clock as 
reconstructed sn the Ibn 
Buttuia Mall, Dubai. 
















Chess 


S t v a m r i s e s FROM T H t h o t poo l s o f Bu clapest city s ouI doar 

baths, hanging above gathering crowds as they crouch low over marble 
chessboards. In China, chessboards are laid out in the parks, as they are 
in Central Park, New York. Chess is a game of mental combat played on sixty- 
four squares with thirty-two pieces by most nationalities. Despite its size and 
unassuming appearance, the number of possible games that can be played far 
exceeds the number of atoms in the universe. 


Frcim Ifft to ri^ht: A Muslim 
and Chrijilian playing Lhirs* 
in a tent, ln>m King Alfonso 
X's Libros ik! Aj&Jrcz, IT 1 ' 
century; two modern day 
chess players; chess players 
taken from a Persian treatise 
on chess in ihc second half 
of the Ifi" century. 


the stories, figures and individuals 
surrounding chess give it a mysterious 
dimension and its definite origins remain 
unknown. It came from cither India or Persia. 
In the 14" century, I bn Khaldun connects 
chess to an Indian named Sassa ibn Dab in an 
eminent man of wisdom. 

There was an ancient Indian game called 
Clmtitninga, which means 'having four limbs' 
probably referring to the four branches of the 
Indian army of elephants, horsemen, chariots 
and infantry. Chatuntnga wasn't exactly chess 
hut a precursor to the chess of today. 

A D’ 1 "' century Persian manuscript describes 
how an Indian ambassador brought 'chess to 
I he Persian court, from where it was taken to 
hurope by Arabs going to medieval Spain. 

Before it reached Europe, the Persians 
modified the game into chaining* using it in 


their war games. Arabs came into contact 
with chess, or Shaimnj as it was then called, in 
Persia and it was absorbed into their culture 

At that lime, the playing pieces were Shah 
as king; Firzan was a general, and became a 
queen in modern times; Fil was an elephant 
that became the bishop; Far as was the horse; 
Rukh was a chariot that is now the castle or 
rook; and thmim} is the loot soldier or pawn. 

It was very popular with the public as well as 
tire nobles and the Abbas id caliphs particu¬ 
larly loved it. The great masters, though, were 
al Suh.al Ra/i, a! Aadani and Ibn al Nadim. 
Russian grandmaster Yuri Averbak played an 
astonishing move in one oi his championship 
games, which he w r on. Many thought this to be 
an ingenious new idea but it w r as actually de¬ 
vised well over a thousand years ago by al Suli. 
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Early Hi" -cannry chess i,ible mirmimtv from Abu Eakt ai-Suli’s Kempckn's Iron Muslim Vobrrt' {3 769) had a chessmaster inside the 

VfuiiSfifarf? Kitah fii-ShiUnmj. The Arabk says'!he hla^k is winning and cabinet* who played skilfully and heat other master players of the day. 

i! ss his uirn tophi )',mi weVe not sure whether this is a j^ime through 
tonvsporKLL'jiLe nr ad instruction manual t>t how to play. 


Arab 'grandmasters wrote copiously on chess, about its laws and 
strategics, and these spread till over the Muslim world. There were 
hooks on chess history, openings, endings and problems. Hook 
of the Example* of Warfare in the Game oj Chess, w i it ten around 
1.171 ), introduced for the first time the chess game 1 Blind Abbess 
and Her Nuns. 

The whirlwind Ziryab* a great musician and trendsetter, brought 
chess, as it was now called, to Andalusia m the early 9 1 century. 
Tie word ‘Checkmate is Persian in origin and a corruption of 
.S'/txifrtFmf, meaning ‘the King is tkjeateiV 

From Andalusia, the game spread among the Christian Spanish 
and the Mo/arabs, and reached northern Spain over the Pyrenees, 
crossing the borders into southern France. r ihe first European 
records to mention chess go back to 105ft CE, when the will of 
Countess Frmessind of Barcelona dedicated her crystal chess 
pieces to St Giles monastery at Nimes. A couple of years later Car 
dinal Dainiani of Ostia wrote to Pope Gregory VII* urging him to 
han llie 'game of the infidels' from spreading among the clergy. 

C hess was also carried \ ia the trade routes from Central Asia to 
the southern steppes of early Russia, T" and S 1 ’ 1 - century Persian 
chess pieces have been found in Samarkand and Farghana. By 
3 (UK), chess had spread even further on the regularly used Viking 


trade mules as they carried tl I ml k to Scandinavia along will 
Arabian coins and statues of Buddha. I hose trade routes 
mean! that by the 1 l Lli century, chess had made its way right 
into Iceland, and an Icelandic saga written in 1155 talks of 
the Danish king. Knut the Great* playing the game in 1027. 

By the M 1 ' century, chess was accepted in Europe and King 
Alfonso X, nicknamed 'the Wise, produced the ftnoA o/Ches-. 
mitl Other Games id ihe 13 L| ‘ century. For the last eight cen¬ 
turies, there has been no looking back for chess and it has 
gone from strength to strength, producing a few funny side¬ 
lines. such as the robotic dies*master of 1769. 

I lungarian Wolfgang de Kempden decided to give a gift to 
his Queen. Empress Maria Theresa, who was a chess fanatic. 
His gift was a robot machine called the iron Muslim, later 
renamed Ottoman Turk, who played chess skilfully* beat¬ 
ing high-ranked players of the day. Tt was ihe Jirsl Big Blue, 
except that it was more a mix of mechanical engineering and 
ti ickery. Inside, all cramped up* was a chess master who re¬ 
ceived none of the credit when he won. Instead, people trav 
died miles to marvel at Ihe incredible turban wearing robot, 
In fact, fifteen chess players inhabited it for eighty-five years, 
in the guise of an Ottoman 'Robotic' l urk. 
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Cleanliness 



When you 
rise up for 
prayer, wash 
your face, and 
your hands up 
to the elbows, 
and lightly rub 
your heads and 
(wash) your 
feet up to the 
ankles....' 

Quran (74: J -4) 



F'rum Idt to right; A manu¬ 
script showing a! Jazarfs 
wudhu machine; a Muslim 
performing wudhu before 
prayers al ji mosque. 


M edieval times are often imagined as being smelly, dark, rough 

and unclean. Images of open sewers, disease and deformities spring 
into the imagination. In the I0 n century Islamic world though, the 
products found in bathroom cabinets and hygiene practices could compete 
with those we have today; 


A Muslims laiih is based on purity and 
deanline.es, whether in its physical or spiritual 
form. They arc requested to wash immediately 
before going its, and after getting up from, 
sleep as well as before and after eating. They 
are also ordered to wash five times a day, in 
ablution or what is known as wudhu, before 
they carry out their five daily prayers. On 
Friday, the Muslim holy day it is essential 
I nr Muslims to take a bath before the main 
congregational prayer. 

Back in the !3' h century there was an out 
sta nd l ng mec han s ca I eng i neer called al I a/ari 
who wrote a book called Ihc Book of knowl¬ 
edge of Ingenious Mechiinkirf Devices- Tins 
book became an invaluable resource for pen 
pk of different engineering backgrounds, de¬ 


scribing mechanical devices, including witcihu 
machines, l ook how elaborate and artistic I his 
piece of ingenious engineering is compared to 
a lap and sink of today! Tins wiuj/m machine 
was mobile and brought in front of guests, 
appearing like a peacock on a i ray. I he guest 
would tap the head and water would ensue in 
eight short spurts, providing enough water for 
ablution. r [his method also conserved water. 
Some of these robots would have an additional 
action of providing you with a towel] 

Muslims wanted to be really clean and not just 
splash themselves with water, so they made 
soap by maxing oil (usually olive oil) with 
til !i (a salt like substance). This was then 
boiled to achieve the right mix, left to harden 
anti used! in the hiimintims or hath houses. 
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A recently discovertd manuscript from the i3 Lt 
century details more recipes for soap making* for 
example: take some sesame oik a sprinkle of pot¬ 
ash . alkali and some lime* mix them all together 
and boil When cooked, pour the mixture into 
moulds and leave to set., producing a hard soap. 

Soap had arrived in F.uiope with the crusaders 1 
return, but hadn't been fashionable. By the lH lEl 
century, though, soap making was an important 
industry, especially in Syria. Coloured, perfumed 
toilet soap was produced as well as medicinal 
soaps. 

Apart from scrubbing themselves dean* medi 
eval Muslims also wen I to great lengths on their 
appearance, with physicians devoting books to 
beauty. One such man was al-Zahrawl, a famous 
physician and surgeon from Cordoba, southern 
Spain about whom you can read more in the Hos¬ 
pital chapter. He had been inspired by htuiiths, 
or sayings, ol the Prophet (pbuh] referring to 
cleanliness, management of dress, and care ol hair 
and body So, included in his medical book, called 
al Tasnf, was a chapter in the nineteenth volume 
devoted completely to cosmetics. From a thou¬ 
sand years ago, this was I he first original Muslim 
work in cosmetology* as al-Zohrawi considered 
cosmetics a definite branch of"medicine, calling it 
The Medicines of Beauty. 

He described the care and beautification ot hair* 
skin, teeth and other parts of the body, all within 
the boundaries of Islam. Gums were strengthened 
and teeth bleached* as dentistry was a common 
practice. 1 le included nasal sprays, mouthwashes 
and hand creams and even suggested keeping 
clothes in an incense-filled nook so that they 
would have a pleasant fragrance lor the wearer. 

He elaborated on perfume and talked oT 
perfumed stocks, rolled and pressed in special 
moulds, a bit like todays roll-on deodorants. 

He also named medicated cosmetics like hair- 
reniovmg sticks, as well as hair dy es that turned 
blond hair to black and lotions for straightening 
kinky or curly hair, '[he benefits of suntan lotions 


Sjke Dean Mahomed’s Indian Vapour Itaths nn lirigiLiou seafront 



In the 1770s and ‘80s, Brighton was a blossoming beach 
resort and it was onto this scene that Sake (Sheikh but be 
cause of accents this became Sake) Dean Mahomed arrived. 


He was from a Muslim family in Patna, India , and in 1759 
opened what was known as Mahpmcds Indian Vapour 
Baths on Brighton seafront, the site of what is now die 
Queen Is Hotel. These were like Turkish baths, but clients were 
placed in a flannel tent and received an Indian treatment 
of champi (shampooing) or therapeutu massage from 
a person whose hands came through slits in the flannel. 
This remarkable 'vapouring* and shampooing bath led 
him to receive the ultimate accolade of being appointed 
'Shampooing Surgeon fri both George l \ and William IV. 








‘Allah is 
Beautiful 
and He loves 
beauty.' 

Prophet Muhammad 
(pbiih) narrated by 
Muslim (no, 131) 


were also discussed as were their ingredients 
in detail, all amazing considering this was a 
thousand years ago. 

Al- Kindi also wrole a honk on pert nines called 
Hook of the Chemistry of Perfume amt Distilla¬ 
tions Born in Kufa, now in Iraq, he was best 
known as a philosopher, but was also a physi¬ 
cian, pharmacist, ophthalmologist, physicist, 
mathematician, geographer, astronomer and 
chemist, and like many men today was in¬ 
volved will) music, the manufacture of swords 
and even the art of cookery, 

l 3 is book contained more than a bundled 
recipes for fragrant oils, salves, aromatic waters 
and substitutes or imitations of costly drugs. 
Initially, the more affluent in society wore 
these, until they became accessible for a IE His 
9 1 ''-century book also described 107 methods 
and recipes tor perl time making, and even the 
perfume-making equipment needed, like the 
ulembk, which still bears its Arabic name. 

I he centuries -old tradition of perfume-making 
is currently popular with many celebrities, and 
it was all made possible by Muslim chemists 
and their methods of distillation, as they were 
distilling plants and Mowers, making perfumes 
and substances for therapeutic pharmacy. 

These processes and ideas i>1 ihe Muslims 
filtered into Europe in various ways, including 
via merchants and travellers, as gifts, and with 
crusaders, 'Ihe BBC documentary \Yhai the 
Ancients Did for Lb: TJie kfaiuk World said that 
the ideas of the Muslims eventually arrived at 
Haute Provence in the south of t rance, which 
has a perfect climate and the right kind of soil, 
and the perfume industry still flourishes 3 if re 
after seven hundred years, 



Another important cosmetic in Islam is he mm, 
known for its beautiful, intricate designs on 
elegant hands. With the spread of Islam, it 
reached different parks of the Muslim land, 
becoming an essential cosmetic ingredient. 


... indigo and sesame oil ... gives 
protection against extremes of 
temperatures , it ai ts as an insect 
repellent, it gives bloom of neither 
a ilark nor blue but something like 
a dark plum Freya Stark writing 
oti suntan lotions in Southern 
Gates of Arabia. 

Indigo, from India, mts known in 
ancient Fgypt and by the Greeks . 
Muslim agronomists were the 
first to transplant, acclimatize 
and spread it all over their lands, 
especially in Africa, where it was 
grown along with cotton. Um al 
Bay tar, the 13 th century botanist 
called it Niledj, 

India . China, Mesopotamia and 
ancient Egypt had no olive oil, so 
sesame oil was the only alternative 
as sun protection, whereas the 
Toitaregs and the Yemeni people 
protected their skin with indigo as 
a form of tanning. 






Prophet Muhammad (pbuh) and his 
companions dyed ihcir beards, while women 
decorated lheir hands and feet and also dyed 
their hair like women ot today, I here are also 
par tic u tar hen m i related I rat lit tuns within 
various countries: tor instance, Berber tribes 
of Algeria anti Morocco request that a bride 
apply iieniht for seven nights before going to 
her groom. 

Modern scientists have found U to be anti 
bacterial, anti fungal and anti haemorrhagic. 
It is useful iii healing athlete’s fool, fungal skin 


infections and local in Mann nation. I he leaves 
and seeds of the plain possess medicinal prop 
ci ties, and both act as cooling agents for the 
head and body. Henna also con tains natural 
ingredients that are vital for hair nourishment. 

I or Muslims today, too, being clean and 
looking good holds just as much importance 
as it did back then. A person using all these 
thousand year-old products today would not 
he out of place in a stylish restaurant in any 
cosmopolitan city in the 2 b 1 century. 



Left to right; A woman 
having her hand decorated 
with henna; green henna 
powder snUl by weighl in 
Istanbul, Turkey, 


Had breath and food hits in your teeth are not just embarrassing, hut 
unhygienic, so in the 6"' century. Prophet Mohammad (pbuh) scrubbed his 
teeth with a twig of Miswak bejore each prayer 

Swiss pharmaceutical company, Pharha Basle Ltd , carried out experiments 
on Misuak (or Salradora pcrsica), and they found that it contains 
antibacterial substances which destroy harmful germs in the mouth that 
cause gam infections and tooth decay. Independent tests conducted on the 
Miswak extract in Riyadh University , Saudi Arabia , and Indiana University, 
Indiana, USA, have confirmed its anti-inflammatory and 
antibio t ie act i vit ies. 

If no Miswak was at hand , Muslims ate emnamon, nutmeg „ cardamom 
and el tewed on coriander leaves to get rid of bad breath from eating onions 
or garlic. Yet another remedy for bad breath was fried cheese in olive oil 
seasoned with powdered cloves. 
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Trick Devices 




The Rami Musa Brothers' 
^''-Century "Drinking isiiEl' 
robot. 


M a y b t: v o l: t: a n h r a r l he c 3 i ck - cl ack of t h c meta I h al Is s wi nging on 
wires as they knock each other rhythmically while you fiddle with 
a Rubik cube. Maybe it's not executive toys that interest you, but 
games and puzzles, whether for business or leisure w ill always be a source of 
fascination. 


1 his sense of human wonderment was 
captured by three brothers in the y :h century. 
Muhammad ibn Musa ibn Shakir, Ahmed ibn 
Musa ibn Shakir and al- Hasan ibn Musa ibn 
Shakir were known as the Banu Musa brothers. 
They were part of the famous ‘House of 
Wisdom 1 , (He intellectual academy of Baghdad 
in the 9' century, winch you can read more 
about in the School chapter. As well as being 
great mathematicians and translators of Greek 
scientific treatises, they also invented fabulous 
trick devices which, some would say are a 
precursor to executive loys, ‘the brothers fed 
their peers’ obsession by designing arid making 
trick inventions and their Book of Ingenious 


Devices lists over a hundred of them. These 
were the beginnings of mechanical technology. 

I ike toys today they had little practical 
function but these eleven-hundred-year-old 
mechanisms displayed amazing craftsmanship 
and knowledge. 

Many of the mechanisms involved water, 
fake animals and sounds. For example, llie 
drinking bull made- a noise of contentment 
when ii finished* as if its thirst had been 
satisfied, ll did this using a series of Idling 
chambers, floats, vacuums and plugs. So take a 
deep breath and see if you can follow the Banu 
Musa brothers’ thinking on the diagram. 
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{Compijrtncnj A) 


Geirpartt*»ent A 
Pice t E Eo A) 



Head 

(Ccfnpiwl.met’it E) 


Connipartr^EPl B 
Fipe (A to 6j 


(hvisiun 




Initially water comes from the tap into 
compartment A and then its dosed olf. I he 
bowl is then filled with water too. The float 
m (seen in the diagram opposite) rises with 
the level of water, pulling the plug out of the 
valve. Water drains from compartment A into 
compartment H float B rises with the water, 
pushing up plug B and allowing water to tlow 
between the two compartments. When the 
air in compartment B is fully evacuated, a 
vacuum forms in compartment A since no air 
is allowed to flow into it, Water from the howl 
is then drawn through the pipe and into A. 
Once all the water is gone from the bowl, air is 
sucked in so it appears that the hull is making 
a sound of contentment. Since no water is 
left in the bowl to keep the plug afloat, that 
particular plug closes, so only plug B is open 
to empty compartment A. Compartment R 
empties via a small hole between B and C. Air 
is allowed to tlow freely from a hole on the 
side of compart men i C- Now see it you can 
make it! 


Another of the Banu Musa brothers 3 inck 
devices was a flask with two spouts. Coloured 
liquids were poured in each spout, hut when it 
was time to pour, the wrong' colour came out 
of the 'wrong 3 spout. Like the magician who 
can make orange juice come out of his elbow, 
the brothers had an even better, and simple, 
intricate mechanism up their sleeves. 

What they had done was to divide the jar in 
tw r o vertically, with each section being totally 
separate from the other. Liquid came into 
the right side from tire right funnel and into 
the left side by the left funnel and it couldn't 
leave this way again. Instead, another pipe 
had been inserted lor the outflow'. Of course, 
people observing couldn't see any of this and 
although it was simple, it still had impact 
and amazed them. The brothers 3 imagination 
for fun also seeped into designing fountains. 
So take a look at ‘Fabulous Fountains 3 in the 
Town chapter. 


"the inside of the H,uiu Musj 
brothers’ trick 'Mask with 
Two Sptiurk 


'A joke is not 
a thing but a 
process, a trick 
you play on 
the listener's 
mind. You start 
him off toward 
a plausible 
goal, and then 
by a sudden 
twist you land 
him nowhere 
at all or just 
where he didn't 
expect to go.' 

Max Eastman 


Highly complex and mind-twisting, this must 
have kept people enthralled for hours. 



















Vision and Cameras 


A s a child did you ever wonder how we ‘sec 1 ? Did you think that if 
you shut your eyes and you couldn’t see anyone then no one could see 
you? Sonne ancient Greek scholars had less than conventional ideas 
of sight as well and the first understanding of optics consisted of two main 
theories. 


I he first maintained thal rays came out from 
our eyes, a hit like laser technology today, 
and these rays were cut off by the objects in 
our vision. So, sight was carried out through 
the movement of the rays from the eye to the 
object. 

The second idea said that we see because 
something is entering our eye which 
represents the object. Aristotle, Galen and 
their followers rightly believed in this model, 
hut their theories were speculation and not 
backed up H experiments. 

Ninth -century polymath a I-Kindi lirst laid 
down the foundations ol modern day optics by 
questioning the Greek theories of vision, I ie 
said lliat how we see, our visual cone, is not 


formed of discrete rays as Liuclid had said, but 
appeared as a volume, in 3D, of continuous 
radiations. 

Sixteenth-century Italian physician and 
mathematician Geronimo Cardano said a I 
Kindi was ‘one of the twelve giant minds ot 
history 1 because he discussed how light rays 
came in a straight line, sight with and without 
a mirror, and the influence ol distance and 
angle on sight including optical illusions. 

Al-Kindi wrote two treatises on geometrical 
and physiological optics that were used by 
the English scholar Roger bacon in the B Lh 
century and the German physicist Witelo. 
According to Sebastian Vogl, a 20' 1 century 
Danish scholar, ‘Roger Bacon not merely 


bar right: Roger Bacon's 
mjiljc in the Oxford 
University Museum of 
Natural History. He was 
inspired by the work tarried 
our in optics by tf h -ccntury 
genius ai-Kindi. 











Hit imatumy of the eye by I3 r century Kom*il ,il-l iin ai-Harass 
based on Ibn al-Haitham* >dt:as. The Arabic Lexc is referring to the 
role of the brain in interpreting the image on the retina of the eye, 


'He, Ibn al-Haitham, was the 
greatest Muslim physicist 
and student of optics of 
all times. Whether it be in 
England or far away Persia, all 
drank from the same fountain. 
He exerted a great influence 
on European thought from 
Bacon to Kepler.' 

George Sarton in hi*, History of Science 


counted a!-Kindi one of the masters or 
perspective but in his own Perspectiva he and 
others in his field referred repeatedly to his 
optics’ 

'!he questioning originally begun hyal-Kindi 
was built upon by a!-Hasan ibn al-Haitham 
in the it)' 1, century, who eventually explained 
that vision was made possible because of 
the refraction oflight rays. Distinguished 
2G tK -century science historian George Sarton 
said that the leap forward made in optical 
science was due to this mans work, which 
scientifically explained much of what vve know 
today about optics. 

In facts a Ifi' 11 century physicist* Ibn Sahl from 
Baghdad, had worked on light refraction 
by lenses before Ibn al-Haitham* although 
were not sure that Ibn al 1 laithmm knew of 
Ibn Sabi's work, Al-Hasan ihr al Halt ham, 
usually called just Ibn al t laitham and also 
known in the West as Alhazen, carried out 
meticulous experiments a thousand years ago, 
which enabled him to provide the scientific 
explanation that vision was caused by light 
reflecting off an object and entering the eyt> 


'jr*j ^ l t i Igk* i- 
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Bdtnv: Fmnu^iitxe (akcn From the 1572 Latin ediijon 
of Book of Optics by Albazen (the Latin name lor 
al-Hasan ihn al Haitham). 



* Light issues in all directions opposite tiny 
body that is illuminated with any light 
land of course * also opposite any self- 
luminous bodyl. therefore when the eye 
is opposite a visible object and the oh feet 
is illuminated with light of any sort, light 
t omes to the surface of the eye from the 
light of the visible object . 1 

Iff' -century Ibn al Haitham from his 
Book of Optics 



and he was the first k> totally reject the theory 
of I he Greeks. 

Bom in Basra, Iraq, he moved to Egypt on 
the invitation of its ruler to help reduce the 
effects of the Nile’s Hooding, and was the first 
to combine the ‘mathematical’ approach of Eu¬ 
clid and Ptolemy with the'physical principle 
favoured by natural philosophers, I \c said 'The 
knowledge of optics demands a combination 
of physical and mathematical study'. 

He was also a mathematician, astronomers 
physician and chemist, but his Book of Optics 
has formed the foundations for the science of 
optics. Famously known as Mngtiimi Opus , it 
discussed (he nature of light, the physiology 
and mechanism of sight, the structure and 
anatomy ol (he eye, reflection and refraction, 
and catoptrics. 

He studied lenses, experimenting with differ 
cut mirrors like Mat. spherical, parabolic and 
cylindrical, concave and convex. He also treal 
cd the eye as a dioptric system, by applying 
the geometry of refraction to it. He brilliantly 
investigated the phenomenon of atmospheric 
refraction, calculating the height of the atmos¬ 
phere (o he ten English miles. This compares 
well with modern measurements of l he tropo¬ 
sphere, the lowest layer of the atmosphere, 
which measures about seven miles. 

Ibn al l laitham used experimental evidence 
to check his theories, which was unusual for 
his time because physics before him was more 
like philosophy, without experiment. He was 
the first to introduce experimental evidence as 
a requirement for accepting a theory, and his 
Boot of Optics was actually a critique of Ptole¬ 
my's hook AImages !, A thousand years on, this 
optics book is still quoted by professors train¬ 
ing research students to be factual and not be 
sw ayed by opinions or prejudice, Some science 
historians believe that Snells Law, in optics, 
actually resides in the work of Ibn Sail I and 
ibn al -1 laitham. 


































An arbslk imprc^nn showing 
Ebn al-Hatiham and his camera, 
obscure sn Cairo, Egypt, 


The Camera Obscura 


Like many eminent philosophers and mathematicians, I bn al- 
Hartham was a keen observer, While in a room one day he noticed 
light coming through a small hole made in the window shutters. It 
fell onto the wall opposite and it was the half-moon shape of the 
sun's image during eclipses. He said; The image of the sun at the 
time of the eclipse, unless it is total, demonstrates that when its 
light passes through a narrow, round hole and is cast on a plane 
opposite to the hole it takes on the form of a moon-sickle', 

From these experiments, he explained that light travelled in a 
straight line and when the rays were reflected off a bright subject 
they passed through the small hole and did not scatter but crossed 
and reformed as an upside-down image on a flat white surface 
parallel to the hole He then established that the smaller the hole, 
the clearer the picture, 

His experimental conclusions were that when the sunlight reached 
and penetrated the hole, it made a ronic shape at the meeting 
point with the pinhole, and later formed another tonic shape in 
reverse to the first one on the opposite wall in the dark room. 

In later stages, these discoveries led to the invention of the camera 
obscura, and I bn al-Haitham built the first camera, a camera 


obscura or pinhole camera, in history. He went on to explain that 
we see objects upright and not upside down, as the camera does, 
because of the connection of the optic nerve with the bram, which 
analyses and defines the image. 

During his practical experiments, Ibn al-Haitharn often used the 
term at-Bayt oAJWutftlrm, which was translated into Latin as camera 
obscura, or dark, private or closed room or enclosed space. Camera 
is still used today, as rs qomara in Arabic which still means a 
private or dark; room. 

Many of Ibn a I Haitham's works, especially his huge Book of 
Optics, were translated into Latin by the medieval scholar Gerard 
of Cremona. This had a profound impact on the 13 '^-century big 
thinkers like Roger Bacon and Witekx and even on the Ib^'-century 
works of Leonardo da Vinci. 

Today, that camera has gone from the humble beginnings of Ibn al- 
Haitham'5 dark front room, the qatnara, to become a sophisticated 
digital process, while the study of optics has blossomed into a 
whole science covering lasers, optical sectioning of the human 
retina and researching red bio luminescence in jelly fish. 










Fine Dining 

W h can thank a 9 th ~century man with the nickname 'the blackbird 3 
(or introducing the concept of three-course meals into Europe, 
i bating habits were totally transformed when Ziryab soared into 
Andalusia in the 9 1 century and said meals should start with soup, followed by 


a main course of hsh, meat or fowl, and 

Muslims ate according to seasonal influences. 
Typical winter meals used rich vegetables such 
as seakale, beet, cauliflower, turnips, parsnips, 
carrots, celery* coriander, peas, broad beans, 
lentils, chickpeas, olives, hard wheat, pasta 
and nuts. These were usually eaten with meat 
dishes. Desserts usually consisted of dried 
fruits such as tigs, dates, raisins and prunes, 

I best- were accompanied by drinks made front 
syrups of violet, jasmine, aloes, medicament 
spices, fruit pastels, and gums. 

I n contrast, their summer diet consisted of 
eleven types of green beans, radishes, lettuces, 
chicory, aubergines, carrots, cucumbers, 
gherkins* watercress, marrow, courgettes and 
rice. The meat accompanying these vegetables 
was mainly poultry, ostrich and beef products 


finish off with fruits and nuts. 

I >csstTts included fruits such as lemon, lime, 
quinces, nectarines, mulberries, cherries, 
plums, apricots, grapes, pomegranates, 
watermelon, pears, apples and honey melon. 
Meanwhile, drinks were made from syrups 
and preserves ot fruit pastels, lemon, rose* 
jasmine, ginger and fennel, 

iTiis banquet of food was presented on a 
tablecloth, the concept of which was spread 
in Andalusia by Ziryab. I le also changed the 
heavy metal drinking goblets and gold cups 
found on the dinner tables of the Cordoban 
court to delicate crystal. 

In European aristocratic circles, the demand 
for Muslim foodstuffs and spices increased 
rapidly. Sources from the chronicles of the 


Abul-Hasan Ali ihn Naff] was niebuuned Ziryab, the blackbird, because of 
his melodious voice and dark complexion. A musician and fashion designer* 
tie came from Iraq in the 9 century to Cordoba, Andalusia , one of the 
leading cultural centres of tin Muslim civilization. Here he sti fashions in 
eating, etiquette, clothes and music that have lasted until today. Because of 
his impact, you can read more about him m many sections of this chapter. 

He became the foremost trendsetter of that tone. His talent generated an 
invitation to Moorish Spain, where he received a salary of200 golden dinars 
in addition to many privileges. With him he brought fine etiquette, cooking * 

fashion, and even toothpaste. 




I fit- Rn<k l tystal l:wlt Irflm list: Ikifii:iid 
ncrKid in t'jinn, Egypt Jalin^; imm ihc lt^ ! nr 
(I 1 ' 1 ccritui y, l !r>slul u js bftkighl to the dinner 
table by Ziryab iti the 9" h cenlury, alitci ‘Abbas 
ibn Cirrus introduced crystal toal-Andalus. 


Pope in Avignon in lhe 14' 11 century 
tell us that ships from He i rut b rough I 
jams, preserves, rite and special 
flour for cake-making, plus 
compensatory laxatives! Queen 
C ristina of Denmark, Sweden 
and Norway took care to follow 
the Muslim diet and imported 
their products and fruits. Since 
Denmark could only supply 
apples and rye, it is perhaps 
food for thought' to consider the 
Origin ol Danish pastries. 

Crystal was available in Andalusia 
due to the ingenuity of another Muslim, 
Abbas ibn Fimas, who died in KK7 CXi. In 
his expert clients, he manufactured glass from sand and stone, 
establishing a crystal industry based on rocks mined north 
of Had a j os ('PatliusF Most of the Andalusian rock crystal 
pieces that have reached ns are found in European churches 
and monasteries, the most famous among them being a 
spherical bottle currently in the Asiurga Cathedral Spain. It 
bears vegetal patterns and a Kutic inscription, the common 


decorative dements on rock crystal pieces. 


As well as introducing crystal that was used in drinking 
glasses, Abbas ibn Fimas was the same man who used glass in 
a most ingenious way to construct a planetarium, supplying 
it with artificial clouds, thunder and lightning. Naturally this 
astounded the 9"‘-century public 


Muslim potters then introduced the art of sty lish dining with 
a variety of ceramics and glazes. Malaga and Valencia were 
major centres of the industry, and Muslims revolutionized (he 
production and decoration oE pottery through their invention 
of lustre glaze, w hich you can read more about in the Market 
chapter and ’Pottery’ section. 

Roth Valentian and Malagan potters exported their wares to 
Spanish Christian-dominated regions like southern Fiance 
and as far as Italy. Here Malagan potters were thought to hav e 
laid the foundations ol the famous Majolica ware, which went 
on lo dominate the Italian ceramic industry. 

Next time you have a meal, look at the ceramics and glasses. 
Are the plates made ol line earthenware with designs that 




A I6 lh century manuscript from tleliboltiUi Mustafa Alt's book, Nusrat- 
Ntfdwt 1 , showing a banquet given by the commander-in-chief Lafa Mustafa 
Pasha, .seated al I he head of I he table. In the leading dignitaries of the army 
in izmit, On either side of the commander are side officers pariicifyting in 
the campaign, sitting according to rank. I hey art eating a variclyol dishes, 
wilh servants tarrying pitchers u( rosewater (their soft drink). Note the ap¬ 
pearance ol L liHery and serviettes covering l he diners' hips. 


look like precious metals? Are the glasses delicate, chiming if 
you gcnlly lap Ibem? We sometimes assume that just because 
these people lived centuries before us, they must have been 
worse off than us, (hat they must have been crude and unsophis¬ 
ticated; after all it was 'the dark ages' we're told, but in certain 
areas, their quality of life far on (measured what we have today. 




Three Course Menu 


Starters 


Pram an Anonymous Andalusian Cookbook of the 13 th century 
Translated by Charles Perry 


Meat Soup with Cabbage 

'lake meat and cut it up as fine as possible, 
lake old cheese, the best you can obtain, and 
cut ii up, and throw on it an onion pounded 
with cilantro. Take tender "eyes ’ of cabbage, 
boil, then pound them with all of that in a 
wooden mortar, and throw them in the pot. 
after boiling once or twice. Add some mwrri, 
a little vinegar and some pepper and caraway. 
Cover the contents of the pot w ith dough [or: 
sourdough | and cover with eggs. 


Mirkas with Fresh Cheese 

l ake some meat, carefully pounded as 
described earlier. Add fresh cheese that is 
not too stTt lest it should kill apart, and half 
a piece of cut-up meat and some eggs, for it 
is what holds il together, along w ith pepper, 
cloves, and dry coriander. Squeeze on it some 
mint juice and cilantro juice. [Seal it ail and 
use it to stuff the innards, which are lied with 
it treads in the usual way. Next, fry il with fresh 
oil, as aforementioned, and eat it in nibbles, 
without sauce, or however you like. 


Main meal R°*tinline 

Take an entire side ol a young, plump kid and 
place it in a large tajine [earthenware cooking 
dish with a lid still used in North Africa today] 
big enough to hold it; put il in the oven and 
leave it there until the top is browned. Take 
it out, turn it and put it in the oven a second 
time until it is done and browned on both 
sides, i hen take it oul ant! sprinkle it with salt 
ground with pepper and cinnamon. That is 
extremely good anil is the most notable roast 
that exists, because the fat and moisture stay 
in the bottom of the pan and nothing is lost in 
the fire, as in the roast on a spit or the roast in 
a tarmur [day oven]. 



Fish Tharid 


Pound well pieces til a big fish and add to 
them such as they will bear of egg white, pep¬ 
per. cinnamon, enough ol nil the spices, anil a 
tittle leavening yeast. Beat them until all is well 
mixed. Then, take a pot and put in it a spoon¬ 
ful of vinegar, two of cilantro juice, one and 
a half of onion juice, one of inurri Hfk/i'fpure 
type of barley flour}, spices, flavourings, pine 
nuts, six spoonfuls of oil and enough salt and 
water, and put it over a moderate tine, When 
it has boiled several times, make the pounded 
[fish] meat into the form of a fish and insert 
into its interior one or two boiled eggs, and 
put it carefully into the sauce while it is boil¬ 
ing. C ut the remainder into good meatballs; 
take boiled egg yolks and cloak them with that 
meat also. Throw all that in the pot and when 
all is done, lake the fish from (he pol and the 
meat-cloaked yolks, ansi fry them in a fry mg 
pan until browned. I hen, cover the contents 
of the pot with six eggs, pounded almonds and 
breadcrumbs, and dot the pot [with yolks). 




Main meal Roasl chkkens 

Take young, fat chickens dean and boi! them 
in a pot with water, salt and spices, lake them 
out of the pot and pour the broth with the 
fat in a dish and add to it what has been said 
for the roast over coals. Rub that onto the 
boiled hen and then arrange it on a spit and 
turn il over a moderate fire with a continuous 
movement and baste it constantly, until iris 
ready and browned; then sprinkle it with what 
remains of the sauce and serve. It tastes nicer 
than livestock meat, and is more uniform. 
Other birds may be roasted the exact same 
way. 




Sweet 


Drinks 

Syrup of Pomegranates 

Take a mtl [50Ug approximately] of sour 
pomegranates and another of sweet 
pomegranates, and add their juice to two 
rath of sugar: cook all litis until it reaches the 
consistency of a syrup, and set it aside until 
needed. Its benefits: it is useful in cases of 
fevers, cuts the thirst, alleviates bilious fevers 
and lightens the body gently. 


Tharda of the Emir 


Knead while flour well with water, a little oil 
and leavening yeast* making four thin raghifs 
[flat bread. rolled out decidedly thinner than a 
pita, like a thin pancake], fry them in a frying 
pan with much fresh oil, until they brown a little: 
take them out of the oil and pound them well. 
From the rest of the dough make little hollow 
things on the pattern of mujubbanti [cheese pie], 
and make lop crusts for them. Fry them in fresh 
oil, making sure they stay white and not turn 
brown, fry the top crusts, too. Then, take peeled 
pistachios, almonds, and pine nuts, and sufficient 
sugar; pound them coarsely* spice them and 
knead I hem with sharp rosewater and mix w ith 
ground raghifs and stir until completely mixed. 
Fill the hollow dumplings prepared earlier with 
that mix* and put on their covers, and proceed 
confident lhal they will not be overdone. Arrange 
them on a dish and put between them the rest 
of the filling and then sprinkle them with sharp 
rosewater until the dish is full. Sprinkle with 
plenty of ground sugar and present it. And if 
some syrup of thickened* honeyed rosew ater 
syrup is dripped on it, it will be good, God 
willing. 




t fit tt> right Traditional 
inusiL’i-nriJi m Morocco; 18" 
century manuscript tun musi¬ 
cal com pas itmn and rhythm 
showing a t-jiumi {guitar) 
from Ttiftiini uS-tnatjtimiU by 
Kamam Khidir Aga r 


Sound System 

M usic crosses continents, cultures, people and nature. Like 

language, it enables us to communicate, and music has run through 
the veins of great composers and even the tone deaf, as their 
favourite tunes revolve about their heads. 


Klam doesn’t forbid ail types ot music, only 
those which lead to improper behaviour, 
and today the Arab world has also witnessed 
some great musicians, like Ouni Kolthoum, 
the late legendary songstress, also known as 
the Nightingale of the Nile',, who dominated 
a generation with the poetry other songs 
and her idling voke; and Muhammad Abdul 
Wahab, who set classical poetry from the 
Arab golden age alight, inspiring pride in his 
listeners for their rich heritage. 

Ho 2ftcentury artists and singers know (ha! 
much of their craft lies in the hands of 9 th - 
century Muslims? These artists, particularly 
al-Kindi, used musical notation, the system ol 
writing music. They also named the notes of a 


musical scale with syllables instead of letters, 
called solmi/ation Ihcse syllables make up 
the basic scale in musk today and we are all 
familiar with doh, ray, me, far, so, la, tee. The 
Arabic alphabet for these notes is Dal-Ra- 
Mim-Fa-Sad l am Sm. 'the phonetic similarity 
between today's scale and the Arabic alphabet 
used in the 9"' century is striking. 

Muslims were also developing musical 
instruments. Eleven hundred years ago, 
al-Kindi suggested a detailed fret Ling I nr 
the 'mi (lute) white also disc ussiug the 
cosmological connotations of music. In using 
the alphabetical annotation for one -eighth, 
lie built on and improved I he achievement of 
Greek musicians. 











Al-Kindi was am of the first to realize the therapeutic value of music and 
tried to cure a quadriplegic hoy with musical therapy. After consulting most 
reputable physicians, the bo/s father lost hope and decided to try a l Kindi as 
a last resort. Seeing the boy, al-Kindi culled his mum students and ordered 
them to play, 'Ihe hoy relaxed\ sat up and talked while the musk played. 
Seeing tins improvement, at-Kmdi asked the hoys father to talk to his son, 
which he quickly did, hut as soon as the musicians stopped playing the hoy 
returned to his former ill state. The father wanted them to keep playing, but 
al Kindi said. "No, it was an episode in his life. No one can lengthen another 
persons life. Your son has fulfilled the divine term! Today musk therapy is an 
established healthcare profession that uses music to help physical, emotional* 

and mental conditions. 



About seventy y lmis after at-Kindi, al-Farabi 
invented the rahubah, an ancestor of the violin 
family, and qnmtu, a table zither. He wrote five books 
on music but The Gant Book of Music on the theory 
of music was his masterpiece, lit the 12"' century, it 
was Iran slater! into I Ichrew, and then into Latin.'1 lie 
influence of al-Farabi and his hook continued up to 
the 1 G" century. 

Many instruments used in traditional music, rock 
bands and orchestras today take their names and 
origins from Arabic-Mu si ini origins. Instruments 
like the lute came from the ui-'ud, the rebec from the 
mbnbuh, the guitar from the qitura ant! the naker 
from nni/i/nm, a goatskin-covered wooden drum. 

Roving musicians, merchants and travellers all 
helped Arabic music on its was into Europe, and 
this shaped the cultural and artistic life of Spain 
and Portugal under the eight hundred years of 
Muslim rule. One of the earliest examples of this 
is found in the collection of Cuutigas dc Semin 
Mur la. Composed around 1252 upon the orders of 
Alfonso X d bahio, king ol Castille and Aragon, this 
collection consists til" 415 religious songs about the 
Virgin Mary (pbuh), 


two musicians as depicted in Alfonso Xs 'Cantigas de Santa Maria', I3' h century. 









'Arabs, when 
they came 
to Europe, in 
the beginning 
of the eighth 
century, were 
more advanced 
in the cultiva¬ 
tion of music,... 
in the construc¬ 
tion of musical 
instruments, 
than were 
European na¬ 
tions, thus only 
can their as¬ 
tounding musi¬ 
cal influence be 
accounted for.' 

C Engel, 
<i 20 ' century history 
of music scholar 



Below right: ]£ |f century manuscript tin musical 
composition 4.1 nd rhythm showing a rababafi from 
T&Jhim al-maqattxrt by Qamani Khidir Aga. I his is 
an ancestor of the violin family. 

Many individuals also played a part in I he 
spreading of music into Europe. Legendary 
influence lies wills one man, Ziryab, known as 
the blackbird, because of his melodious voice 
and dark complexion. He was a gifted pupil of 
a renowned Baghdad musician but his talent 
and excellence in music .slowly overtook his 
teacher's, so the Umayyad caliph invited him 
to Andalusia. 

Ziryab set lied in the court of Cordoba in 
822 CE, which was then under the Caliph 
Abd a|-Rahman II, the son of the Umayyad 
caliph. He arrived at the right time ax Ahd 
a I Rahman II was investing in the arts and 
Andalusian cultural life was flowering. Here, 
Ziryab found prosperity and recognition of 
his art, becoming the court entertainer with 
a monthly salary of 2t>Q golden dinars in 
addition to many privileges. Ibis promotion 
gave him a greal opportunity to sel his talent 
and creation free from any boundaries, and he 
went on to revolutionize music. 

His accomplishments are many, including 
establishing the first conservatory in the 
world in Cordoba; teaching harmony and 
composition; introducing the lute [id ’ml) to 
Lurope and adding the fifth bass string to it; 
replacing the wooden plectrum with a quill 
feather from a vulture; rearranging musical 
theory completely by setting free metrical and 
rhythmical parameters, so creating new ways 
of expression cu/u/ and tt&wbah 

suites). Many; like music historian |Lilian 
Ribera, say that counterpoint and polyphony 
were first developed in the Cordoba 
conservatory around 1000 CE. 

Henry Terrace, the French 20 h -century 
historian, said, 'After the arrival of this oriental 
(Ziryab), a wind of pleasure and luxurious life 
blew through Cordoba. An atmosphere filled 
with poetry and exquisite delight surrounded 



Ziryab; he composed his songs at night in the 
company of two servants who played the lute. 
1 le gave his ar( an unprecedented value....’ 

This unprecedented value has remained 
through I he last millennium for the whole 
world to enjoy in the many different forms 
music takes today. 







7 he Ottoman Caliphate irc?5 the first 
Euro-Asian state to hair a permanent 
military musical hand. Founded 
in 1299, the famous Mehterhane 
military hand followed the caliph in 
his expeditions. It would arrive in the 
middle of battles to rouse the spirit of 
the soldiers while also terrifying the 
enemy. The Emissary, an elite army, also 
had a hand of six to nine members with 
instruments like drums, zurna, clarinets, 
triangles, cymbals (ztl) and kettledrums 
of war (has and naqqnm), These were 
tarried on the harks of camels, 

Europeans met the janissary hands 
in peace and war On various 
ambassadorial receptions it became 
fashionable to have Ottoman lurkish 
instruments, the Itaquerie'fashion, m 
Europe. Vie Janissaries were defeated 
at die gates of Vienna in 1683 and 
left behind their musical instruments. 
This vi «s an event that led to the rise 
of European military hands. Even 
Napoleon Bonaparte's French military 
hands were equipped with Ottoman 
war musical instruments such as zil 
(cymbal) and the kettledrums. It is said 
that Napoleons success in the battle of 
Austcrlitz (1805) was due mpart to the 
psychological impact of the noise 
of his fanfares. 









'Beauty of style 
and harmony 
and grace and 
good rhythm 
depend on 
simplicity.' 

Plato 


Fashion and Style 

F ashions may come and t;o, hut timeless style will always be a 
foundation of taste. So it may not be surprising to hud out that many 
present European styles and ideas of dressing arrived twelve hundred 
years ago when Spain was part of the Islamic world. 


Ziryab, the musician and etiquette leather, was 
also a trendsetter and slyle icon in 9 i: '-century 
Cordoba, Spam, 'He brought with him all the 
fashion. Baghdad was the Baris or New York 
of" its day arid ... you have this influx of ideas 
from Baghdad to Cordoba, so he brought 
wiih him toothpaste and deodorant, and short 
hair..,. This is the thing; Cordoba had street 
lighting, sewage works, running water,..’ said 
autInu Jason Webster about Ziryab when 
speaking with Rageh Omar on the BBC's 
recent An Isitinsn History of Europe, 

Baghdad in Iraq was a great cultural and 
intellectual centre of the Islamic world, from 
which Ziryab also brought new tableware, new 
sartorial fashions and even the games of chess 
and polo, I le was renowned as an eclectic man 
with good taste and his name was connected 
with elegance. With Jus refined and luxurious 
ways, he defined the court of the caliphs while 
the average Cordoban imitated his hairstyle, 
the new short look, and enjoyed the leather 
furniture he Brought to Spain 


Henry Terrace, the French historian, said 
twelve hundred years later of Ziryab that. Tie 
introduced winter and summer dresses, setting 
exactly the dates when each Cash inn was to be 
worn. [ le also added dresses of half season fur 
intervals between seasons. Through him, luxu¬ 
rious dresses of the Orient were introduced in 
Spain. Under his influence a fashion industry 
was sei up, producing coloured striped fabric 
and coals of transparent fabric, which is still 
found iti Morocco today." 

Zjryabs achievements gained him the respect 
ol successive general ions, eve El up to the 
present day, In the Muslim world, there is no! 
a single country that dots not have a street, 
a hotel, a club or a cafe named after him. In 
the West, scholars and musicians si ill pay him 
tribute. 

His time m southern Spain coincided with a 
movement and development that shook the 
Muslim world in general, because without a 
doubt, a lone man could not achieve the total 
transformation that occurred. It's just dial he. 










F.aHy 3 7"' ceniury muni! script t^led Album of the 
Sulhin Ahttai I by K.iLindar Pastel. shewing typical 
costumes of rhis umo 


Ziryat\ has become the legendary figure asso¬ 
ciated with this. 

Muslims, especially in Andalusia, developed 
a sophisticated lifestyle pattern that was 
based on seasonal influences. The choice to 
eat particular foods and wear certain types oi 
clothing and material was crucial in providing 
com lor l and well being. In clothing terms, 
winter costumes were made essentially from 
warm cotton or wool items, usually in dark 
colours. Summer costumes were made of light 
materials such as cotton, silk and !!a* that 
came in light and brilliant colours trom local 
dye works, 

Andalusian Muslims were also heirs to a 
number of oak-based industries developed by 
the Romans, including the making of cork- 
soled shoes. They intensified and diversified 
the production technique and cork soled 
shoes became universal in the country, and a 
staple ol the export trade. Ihe shoe was called 
qtirq, the plural is tupatf, which subsequently 
relumed to Castilian in the form tthonpuy 
Tlie artisan who made the product was a 
efttmitf Such an artisan was Abdullah, a Sufi 
my stic sandal maker ot Seville, mentioned by 
Ibn Arabi. Artisans of this trade had living 
quarters called qarraqith now Caraquin, in 
Granada, Madrid also had (and still has) an 
oak district. 

Two medieval Muslim writers. al-Saquli and 
Ibn 'Alxlun, provide detailed specifications ol 
the making of'cork soled shot s, notably that 
the leather stitched to tilt 1 back should not 
be skimpy, and that leather should be sewn 
to leather, with no filler inserted in between. 
Some shoemakers put sand below the heel to 
make it higher, causing it to break when worn. 
The more sophisticated styles and methods 
were then adopted by Christians after the 
corquesl of a b Andalus. 





So the nest lime you’re out shopping for the 
latest fashions in the lam iest designer shops, 
remember the high heels of a thousand years 
ago. When you try on a fight pair of summer 
trousers or a dress remember Ziryak the 
blackbird from twelve hundred years ago. 
because this was the time such ideas were 
Hying into Europe from the Fasti 

























Bekm left: In the early 16 ' 
century,Cardinal Hulsey 
decided lc rid the Hoots of 
Hampton Court of the unhy 
gicnic rushes and use carpets 
instead I le ordered sixi> 
Damascene Carpets, original 
ing in Damascus, anti h tew 
mu sre liiwn Venice. 

Below t ight: Carpets were 
also i j itd to drape over cam 
eh on long journeys tt» add 
some level of comfort for the 
rider, and also as saddle bags 
to store provisions. 


Carpets 

T hankfully, about five hundred years ago carpets replaced the usual 
floor covering of rushes that were scattered about and changed from 
time to time. 


fifteenth-century writer Erasmus had quite 
definite ideas about these rushes on English 
floors, saying: lr lhci floors are, in general, laid 
with white clay, and are covered with rushes, 
occasionally renewed, but so imperfectly, 
that the bottom layei is left undisturbed, 
sometimes for twenty years, harbouring 
expectoration, vomiting, the leakage of dogs 
and men, ale droppings, straps of fish, and 
other abominations not fit to he mentioned. 
Whenever ihe weather changes a vapour is 
exhaled, which I consider very detrimental 
to health. I may add that England ... would 
be much more salubrious if the use of rushes 
were abandoned,,,/ 

To avoid such pitfalls of twenty-year-old 
undisturbed flooring, I lampion Court is said 
to have had lhe rushes changed daily upon 


the orders of Cardinal Wolsey. there is also 
an illustration in Lambeth Palace that shows 
King Edward IV (1461-I48A) seated in a room 
strewn with bright green rushes, fortunately 
Cardinal Wolsey took personal interest in his 
floor coverings and eventually rid I lamp ton 
Court of the rushes, ordering seven carpets 
from Venice and another sixty Damascene 
carpets, originating in Damascus, in 1520. 

Carpets come from an old tradition of carpet 
making, a tradition that started long before 
Islam. Carpets were first made b\ the Bedouin 
tribes of Arabia, Persia and Anatolia, who 
used them as tents, sheltering them from 
sand storms; floor coverings providing great 
comfort for the household; wall curtains 
providing privacy; and lor items such as 
blankets, hags and saddles. 







Fur Muslims, carpets are hdd in special 
esteem and admired lor being part ot Paradise, 
inspired by this, lhey developed both the 
design and weaving tech tuque, and so their 
carpets came in wonderful colours. This was 
also due to Muslim chemistry producing new 
tinctures lor tanning and textiles. A Tunisian 
scientist called I bn Hadis in the 1 \ ' h cenlury 
carried out pioneering work on inks and the 
colouring of dyes and mixtures tu produce his 
Staff of the Scribes. 

As well as being colour Ink Muslim carpets 
were renowned for their quality and rich 
geometric patterns of stars, octagons, triangles 
and rosettes, all arranged around a large 
central medallion. Arabesque and lloral 
patterns filled the areas around these shapes 
pulling it all together with a sense of unity. 

Carpels could be huge, covering enormous 
floors of an entire audience hall, or miniature 
rugs for individuals which gave people a clean 
space to pray or simply to sit. Wherever they 
were, they could place the rug on (he floor and 
know it would he t lean. 

In Europe carpets caught on quickly and 
became status symbols. King Henry VIII 


(ruled lMW-1Si7) is known to have owned 
over four hundred Muslim carpets, and a 
portrait made of him in 1537 shows him 
standing on a Turkish carpet with its Vshnk 
star Muslim designs also decorate his robe 
and curtains. 

But the earliest English contact with Muslim 
carpets was when the grandson of William 
the Conqueror, who lived in the Abbey of 
Cluny, gave a carpet to an English church in 
(he 12 L|1 century. At this same time, the Muslim 
geographer and philosopher al-ldrisi said that 
woollen carpets were produced in Chinchilla 
and Murcia, both now in Spain, and were 
exported all over the world. 

Paintings made in the late medieval period 
show us how and where carpets were used 
and what people thought of them. In 14 |! and 
15 H - century Europe, they were first used in 
Christian religious paintings, 1 hen. in the 
I !v' century, the European landed gentry 
displayed them from windows and balconies, 
like the 'Venetian Capaccio’. i he I7 rt century 
saw decorative carpets covet ing table tops and 
their bases. Cupboard and window carpets 
also made air appearance. 


I mm leti in right: A Lurkish 
lady weaving a carpet cm a. 
louirua Muslim prostrating 
on his prayer mat. 




Carpets 
were also 
valuable gifts, 
exchanged 
during 
diplomatic 
missions to 
Europe. 


I 


Belgian artists were also inspired. Van Eyck’s 
painting of the Virgin and Child with Si 
Donat ian, St George and Canon Van der 
Fade, which he painted in 1436 at Bruges, 
shows Mary (phiih) seated on a carpel with 
geometrical shapes, mainly circles, drawn 
a mu nd rosettes combined with lozenges and 
eight-pointed star motifs. 

Muslim carpets were so highly prized lhal 
a \ ictoria and Albert Museum publication 
quotes a chapter in J lakluyts Voyages, entitled 
'Certain directions given ... to M Morgan 
Hubblethorne, sent into Persia, I579i talking 
about a plan to import Persian carpet makers 
into England, It says: In Persia you shall fmd 
carpets of course thrummed wool, the best 
of the world, and excellently coloured: those 
cities and towns you must repair to, and yon 
must use means to learn all the order of the 
dyeing of those thrums, which are so dyed as 
neither rain, wine, nor yet vinegar can stain,,.. 
Ji before you return you could procure a 
singular good workman in the art of Turkish 
carpet making, you should bring the art into 
the Realm and also thereby increase work to 
your company* 


Besides the Ottoman /Turkish carpet, no other 
carpet reached the status and popularity of 
the Persian carpel, which became a state 
enterprise in the Saiavids’ reign. These rulers 
developed trade relations with Europe and 
under Shah Abbas J (1587 • 1629), and their 
export and the silk trade became the main 
sources <>l income and wealth for the Safavid 
stale. 1 hey were a Isi.> va I u able gi fts, exc ha nged 
during diplomatic missions to Europe. 

Carpel making was a huge industry and 
became a professional art requiring designers 
to draw patterns first on paper before 
translating them into woven designs. This 
was on a massive scale, and manufacturers 
received orders from European consumers, 
Persian craftsmen from Tabriz, Kashan, 
Isfahan and Kerman produced eye 
dazzling and mesmerizing designs, clearly 
knotted, ranging from medallion centred 
carpels, rhihruh carpets and vase carpets to 
personalized’ carpets hearing the coat of arms 
of a number of European rulers. Many of the 
carpels had a tec I angular centre dominated 
by a medallion, and a border, which could be 
several bands ol various widths. 























But by the early 19 th century the carpel 
industry started to decline, partly due to 
historical events and conflicts, which lost 
Persia its stability and security, and because 
Jnropeans began manufacturing their own in 
the I8’ 1 ' century. 

The first production of imitated Muslim 
carpets in Burn pc was under [English 
patrons. The Royal Society of Arts promoted 
the establishment of successful carpet 
manufacturing on the Principle of Turkish 
Carpels' through subsidies and awards. So 
between 1757 and 1the Society gave 
£15B as awards lor the best Turkish imitated 
carpets. 

Today Berber carpets, those from North 
Africa T are increasing in popularity faster 
than any other type. Berbers do not show 
footprint marks or vacuum tracks, and they 
can have thicket yarns than other level loop 
pile carpets. I hey are available to all because 
they come m expensive wool fibres or less 
expensive nylon, olefin. or nylon-olefin fibres. 

With modern sophisticated manufacturing 
materials, carpels have become one of the 


cheapest available flooring methods in 
houses, apartments and offices. I he comfort 
and warmth they offer has increased Iheir 
popularity, making them the most used 
flooring system. They are also a luxury 
commodity, sought by collectors, textile 
museums and traders, while the fame of the 
flying carpel of'Ala al-Din has added a pinch 
of emotional mystery. Carpeting has become 
essential to life in the modern world. 




























02 SCHOOL 


What is learnt 
in youth is 
carried in 
stone/ 

vrabic proverb 


What you will find in this chapter i ; that which makes all civilizations great 
education learning and applying knowledge for a practica I outcome l‘ ke bettering 
ocrety School is one of the institutions we learn in and the Muslims excelled 
in learning right from the primary level mosque s, hools through to universities 
and the illustrious House of Wisdom an intellectual academy in 8' century 
Baghdad 

The ethos of learning was a culture where enquiring mmds searched for truth 
ua^ed on scientific rigour and experimentation where opinion and speculation 
ere cast out as unworthy pupil? This system of learning embodied by 
edieval Islam formed the backbone and foundation from which came forth 
« exceptional inventions and discoveries 


<ere you'll discover how one thousand year-old chemical processes helped 
form many of today s global industries where the word chairperson came from 
and the or g ns of admiral tabby and sofa You II read that Robinson Crusoe 
wasn't the first t be stranded and that Wiliiam Morris 
inspired by Musi' arabesque patter 











House of Wisdom 



T h i heyday oi b a 0 H d a n wa s l wel ve hu n d red yea rs agt > when it was 
the thriving capital ol the Islamic world. For about five hundred years 
the city boasted the cream of intellectuals and culture, a reputation 
gained during the reigns of Caliphs al Rashid, al MaYnun, al-Mii'tadhid 
and al Muktafi. It was the world's richest city and a centre for intellectual 
development, being second in size only to Constantinople, with over one 
million inhabitants. 


l J er>pk‘ on the cutting edge of development 
and discovery group together and mi lE was in 
Baghdad under the four generations of these 
caliphs, "ille reason that Iktglubd had reached, 
and maintained, such a pinnacle was that 
these caliphs had taken a personal interest in 
collecting global, groundbreaking scientific 
works. As well as hooks, they brought 
together Muslim scholars to create one of 
the greatest intellectual academies in history 
called the f louse of Wisdom, 'this intellect ual 
powerhouse, coupled with the prowess oi 
Baghdad, meant the city was the headquarters 
tor [he Arts, Sciences and Fetters, and the role 


it played in I he spread ant! development of 
knowledge in the Ai ts and Sciences was huge, 

r ibe 1 louse (Academy) o| Wisdom was known 
by two names according lo its development 
stages. When it was like a single hah in the 
time of I inrun al-Rash id it was named Bayt 
ni-Hikntith hut later, as it grew into a large 
instituteArcademy, in the time of al Mamun, 
it was named Dttr ul-Hikimilt, and both mean 
l the House of Wisdom It housed a large 
library, 'the Library of Wisdom or hhiztuuil 
ul NiknutK and this held a huge collection of 
different scienlihc subjects in many languages, 
making it a scientific academy. 
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Baghdad in ty?2. Eteven centuries eartkir. this cjj-iiiaL 
was the Site i>t the I Inuw ni Wisdtmi- 


Syrian stamps issued in IW4 shmvmg al-Kintli. a tending slJkiIjt in the 
House nfVVjjidniti, who IranvEatL-d the work ot Aristmle. 


Caliph Mohammad a I Mahdi first began ml 
keting manusci ipts when he came across 
them during his war expeditions. His sort. 
Caliph al-I ladi, carried on this work until his 
son. Caliph \ I.iron *d Rashid, who reigned 
from 786 to 809 GK, form a lly h lei It the scien¬ 
tific collection and Academy ot Science. Cal 
iph al-Mannm, who reigned for twenty years 
from SI3 t extended the 1 louse of Wisdom and 
designated a section or wing for each branch 
of science, so the place was trill to bursting 
with scientists or ‘ LVmnii, art scholars, famous 
translators, authors, men of letters, poets, and 
professionals in the various arts and crafts. 

These medieval brains met every day tor trans¬ 
lation, reading, writing, discourse, dialogue 
and discussion. The place was a cosmopolitan 
melting pot and the languages that were spo¬ 
ken and written included Arabic, the lingua 
franca, h'arsi, Hebrew, Syriac, Aramaic, Greek. 

\ .atin and Sanskrit, w hich was used to translate 
the ancient Indian mathematics manuscripts. 

Among the famous translators was Yulianna 
ibn al Bjtriqjil furpiman, known as the 
Translator lonah, son of the Patriarch’. He 
was more al home with philosophy than 
medicine and translated, from Latin, The Bovk 


of At} in tilts by Aristotle which was in nineteen 
chapters, Hu nay n ibn Ishaq was also a 
renowned translator of the books by the Greek 
physician Hippocrates and Galen, 

Al-Kindij the physician, pbil osopher, math 
ematiirian, geometer, chemist, logician and 
astronomer, was chosen by Caliph at-MaTnun 
to be one of the scholars leading the transit] • 
titm of the work ol Aristotle. He bad his own 
personal library which used to be referred to 
as aLKmdiya. 

Al-Ma'mun was a forward-thinking caliph 
and contacted other world leaders In his 
pursuit fen knowledge. It is said that he wrote 
to the king of Sicily asking him lor the entire 
contents of the Library of Sicily , which was 
rich in philosophical and scientific books. The 
king responded positively to the Gal iph by 
sending him copies from the Sicilian t ibrary. 

T he tra nsportat io n of hi K>ks vari ed. Wit limit 
the availability of modern planes, it is also 
said that al MaYnun used a hundred camels 
to carry handw ritten books and manuscripts 
from Khurasan in Iran to Baghdad. 

The Byzantine emperor was also approached 
because ai-]V1amun wanted to send some tit 
his .scientists to translate the useful books that 


‘If he (the 
teacher) is 
indeed wise he 
does not bid 
you enter the 
house of his 
wisdom, but 
rather leads 
you to the 
threshold of 
your own mind/ 

Kbiibl Gibran ill hi 
b< r« ii //•«* fY* ,' 














































were stored in his empire. The emperor said yes and the scientists 
went, and were also charged with bringing back any books oi the 
Greek intellectuals. 

Caliph alMamun not only steered the organization of the House 
of Wisdom, but also participated with the scientists and scholars 
in iheir discourses and discussions and built an astronomy centre 
called IMarsad Kdaki. It was run by his personal astronomers, a |ew 
named Kanad ibn Ali al Vahoudi and a Muslim named Yahya ihn 
Abi Mansour. It is said that Sanad became a Muslim al the hands of 
a! Ma’mun himself. 

As well as taking up the reins of the I louse of Wisdom. al-Ma^mun 
took after his father in establishing many higher institutes, 
observatories and factories for textiles. It is said that the number of 
higher institutes during his reign reached 332. [hey were packed 
with students pursuing various subjects in the arts and sciences. 

He also apparently asked a group of wise men to prepare a map of 
the world for him which they did* This was known as “al-Ma'muris 
map, or at-surah at-mamutiiyah , which expanded upon those which 
were available during I he lifetime of Ptolemy and other Greek 
geographers 

Among the House of Wisdom's luminaries of the time were the 
Baiiu Musa brothers, Muhammad, Ahmed and al -Hasan, known 
as mathematicians and inventors of trick devices; a] ‘Khwarizmi, 
the'father 1 ul algebra; al-Kindi, inventor of decryption and musical 
theory; Saved ibn I laroun al-Katib, a scribe or writer; I lunayn ihn 
Ishaq al-'lbadi, physician and translator, and his son Ishaq. Ihese 
names appear time and time again throughout this book because 
these individuals were researching, discovering and building a vast 
edifice of knowledge, based on real experiments, that has provided 
a firm bedrock for much of what we know today. 

Al-MaYnun was a visionary of education and some historians have 
given him the title of 1 Ihe Master id' Arab Civilization because of 
what w^s left behind as cultural heritage in Baghdad. Tire 1 louse 
of Wisdom and the splendour of Baghdad made it a pulsating 
metropolis, crowded w r ith the great minds of the day. 

However, we must distinguish between the Abba si d House ul 
Wisdom above and the batimid I louse of Wisdom ( Dar Al- Hikma )* 
which was established in Cairo in K)U5 by the Caliph Al Hakim. 
Ibis academy lasted 165 years. Other Lilies lei tire Eastern provinces 
of the Islamic world established several ’Houses of Science" (Dar al- 
llm) t nr more accurately "Houses of Knowledge, in the 9 |! and 10' 1 
centuries to emulate that of Dar Hikma in Baghdad. 
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Schools 



Stand up for 
vour teacher 
md honour 
him with praise. 
For the teacher 
is almost a 
prophet. 

Did you 
see greater 
or more 
honourable 
than that who 
creates, fosters 
jsnd develops 
personalities 
and brains?' 


I rum . poem 


&hmetl Sh 



S PENDFNfj UP TO SIXTEEN FORMATIVE YEARS IN SCHOOLS, WC have 
favourite teachers, hated subjects, and a bag full ot memories from sports 
days to silting exams. Our lives are moulded by timetables oiclasses, 
until finally we emerge with a head full of some kind of knowledge. 


In Muslim countries a thousand years ago, 
the school was the mosque. There was little 
distinction between religion and knowledge 
as the mosque was both the place of prayer 
and the place of leai nmg. Subjects included 
sc if cice, so religion and science sal side by 
side com fort ably, which was not the case m 
other parts of the world According to Danish 
historian Johannes Pedersen, learning "was 
intimately bound up with religion ... to devote 
oneself to both, afforded ... inner satisfaction 
and ... service to Cod,... it not only made 
men of letters willing to accept deprivation ... 
it prompted ol tiers lo lend them aid’ 


Prophet Mohammad (pbuh) made I he mosque 
the main place of learning, travelling between 
them, teaching and supervising schooling. 
Anywhere a mosque was established, basic 
instruction began. 1 ie also sent teachers ol the 
Quran to the tribes and they were called Ahi 
ut-'ibn ot the people with knowledge' This 
meant that education spread everywhere and 
these travelling teachers lived lives ol great 
contentment. In Palermo, I bn HawqaJ, a 10" 
century geographer, merchant and traveller, 
claimed to have counted about three hundred 
elementary teachers. 












At tilt Time n-f Prophet Mohammad (pbuh) 
in the7 cf century I litre were nine mosques 
in Medina, which is now in Saudi Arab in. 

I he first school ihen appeared here in 653 
CE and the idea of schooling spread like 
wild lire, so one sprang up in Damascus, 
Syria m 711. Eighth-century Cordoba, 
Spain, had schools and by the kite 9 1h cen¬ 
tury nearly every mosque had an demon 
lary school for the education ol both boys 
and girls. 

Al the age ul six nearly all boys, except the 
rich (who had private tutors), some girls 
and some slave children, began elementary 
school, lull ion was normally free or so 
inexpensive that it was accessible to all. One 
ol the first lessons in writing was to learn 
how to write i he ninety-nine most beautiful 
names ol (fod and simple verses from the 
Quran. Alter this, the Quran was studied 
thoroughly and arithmetic was added. 

By the H/' century, teaching was mm mg 
away Iron) the mosque and into the 
teachers house, which meant that gradually 
schools developed, in Persia first. "Ihen by 
1066, when the Normans were invading 
I .ngland. I he Seijuks buill the Ni/.amiyah 
school, named after its founder Vizier 
Nizam al Mulk of Baghdad. 'I his was the 
fust proper school that had a separate 
leaching building. However, schools 
{nuuinfuts) were established and salaries 
were designated for teachers in the early 
days of Islam. 



1 





Like many Muslim buildings schools were 
constructed with un expense spared, and 
beauty was an important consideration. 
Each had a eonrtyard with one, two, three 
or four twins (large arched halls directly 
open to the courtyard), which were used 
for lessons, as well as a prayer hall. In ing 
accommodation (individual rooms) and 
an ablution complex. Eorllic first time. 




ItH; i wit .m'lujeulfL hi ti.s^tu1;!il 
in 1890 . Right: Rayimd II 
Kill I i yc,3 un iv{' rsil yum! [ih'x 
turuusCmg cif Tiicisqut?, 
imirfruiii j[ i l! UuMpEfat in 
bdirne, Turkey. 


Knowledge ex¬ 
ists potentially 
in the human 
oul like the 
seed in the soil; 
by learning the 
potential be¬ 
comes actual.' 

’ retit ,it philo ,k |»lu , i 
! (du/ali l ju»‘ n m 
< Ik \\t t i Wii, - I 



the 1 Mate nr ruling caliph exercised some 
supervision over teaching, and teachers had to 
have permission before they could teach. 

A 14 th -century Muslim educationalist Ibn 
al Hajj had much to say about scIhhjIs: 1 the 
schools should he in the bazaar or a busy 
street, not in a secluded place.... It is a place 
for teaching, not an eating house* so the boys 

should nol bring food or money_In the 

organization, a teacher must have a deputy 
lo set tiie class in their [.>laces, also visitors 
according to their rank, to awaken the sleepers, 
to warn those who do what they ought nol 
or ofnil what they ought to do, and bid them 
listen to the instruction. In class, conversation, 
laughing and jokes are forbidden.' 

By the I5 ,h century* the Ottomans had 
revolutionized schools by setting up learning 
complexes in towns like Bursa and Hdirne in 
Turkey, t heir school system was called Kulliye, 
and constituted a campus-like education, with 
a mosque, hospital, school, public kitchen and 
dining area. These made learning accessible to 
a wider public while also offering free meals* 
health caic and sometimes accommodation. 

I he Fatih Kulliye in Istanbul was such a 


complex, with sixteen schools teaching science 
and theology. 

Where did all the money come from for all 
these institutions? Well, not sm much in taxes, 
but from public funds that were charitable 
donations from a foundation called 
Anyone could set up a school under a deed 

or foundation long as they abided by the 
beliefs of Islam. Finance covered maintenance, 
teachers' salaries., accommodation, food for 
students, and also bursaries tor those in need. 

because education was held in such high es¬ 
teem, money was given generously and learning 
flourished. Ibn Battuta, the 14 lTl -century Mus¬ 
lim globetrotter, talks about the student, who 
was supported one hundred per cent:'... any¬ 
one who wishes to pursue a course ol studies or 
to devote himself to the religious life receives 
every aid to the execution ol this purpose’. 

Many students in the 2T r century would like 
such free education, and even though the I4 lh 
century may seem like a king time ago, the 
methods of organization* logistics and system 
of institutionalization could maybe offer a few 
pointers for today. 














It was this 
great liberality 
which they not 
the [Muslims] 
displayed in 
educating their 
people in the 
schools which 
was one of the 
most potent 
factors in the 
brilliant and 
rapid growth 
of their civiliza¬ 
tion. Education 
was so univer¬ 
sally diffused 
that it was said 
to be difficult 
to find a Mus¬ 
lim who could 
not read or 
write.' 

t iliKJtimuIr i 
F H Wilds 


Turkish miniature from the 
17' h century by Mehmed 
b Amirshah. show ing I he 
(Ihazanf&r Aga wcJrasa in 
Istanbul 
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Universities 


T oday, more people than ever before are applying for university 

education, in the UK alone, just less than half a million people want 
Lo start studying full lime courses, and more women than men are 
continuing on the path of learning. This quest for knowledge was also close 
to the heart ol Muslims as they are urged throughout the Quran to seek 
knowledge, observe and reflect. This meant that all over the Muslim world, 
advanced subjects were taught in mosques, schools, hospitals, observatories 
and the homes of scholars. 


Seek 

knowledge 
from the cradle 
to the grave.' 

Mustn j i p* •«' c \ t 


You’ll have read about school education in 
this chapter, and know (hat once 'primary' 
education was complete, a student could go 
on to tnrlht’r study in Arabic grammar and 
poetry, logic, algebra, biology, history, law and 
theology, I here were also sclent die academies 
which had their own rectors. 

'there is some overlap between school and 
university education. Both began in the 
mosque, but 'University' in Arabic is Jtuniiih, 
which is the feminine form of the Arabic 
lor mosque, ftirni. So in Arabic the plate ol 
religion and the place ol advanced learning 


are completely tied together. 'I here is no 
equivalent in other cultures or languages, and 
some of the mosques of Islam arc the oldest 
universities, 

I curious mosque universities include at- A/ har, 
which is still miming today, one thousand 
and thirty years later. Being the local point of 
higher learning in Kgypl, it attracted the cream 
of intellects. So it is known for its age, and also 
for its ] 3 lusti ums alumni; Ibn al 11 ait ham, v, ho 
discovered how we see, lived there for n long 
Lime and Ibn Khaldun, a ] ■t 1 ' 1 century leading 
sociologist, taught there. 


1 he al - A ?h a r mosque 
university in t aim, founded 
in ¥72, remains one of 
ttu- renowned traditional 
universities € if Ijil.sin tochjy. 









U-ft: CiMjrlyaitl of 
al-tjisrjvviyu: showing a 
Mihrtih \ ht'I li i id 11 l-c- tumUjiti 
normally uvcm! for prayer on 
summcrr cl/cnitigii. 

Rj^hli 'lhf liming room at 
al-Qiirawiyin housing a fully 
fum tinning water clock 
showing a series or' brass jars, 
and an astnJabc indicating 
days and months- On the 
while wall bang* one rtf' the 
oldest i umptNiii 5.TL1 ndfather 
lIoU;s. On the Hour is the 
lied up which the lime 
keeper sleeps, Hulside this 
Hum] there is a sundial (nut 
shown). 


A grand ad lege mosque complex was al- 
Qa r aw iyin i n Fez, b'hmKco/1 his im iversi t > 
was originally built as a mosque doling lint' 
hit is ids' Rule un 84 L CF, by Fatima a I Filin, a 
l lest ml aiul pious young woman. She was well 
educated, and after inheriting a large amount 
from her lather, who was a success* ul busi¬ 
nessman, vowed to spend her entire inherit¬ 
ance on budding a mosque/university suitable 
for her community in Fez, She put a design 
con si rain l tin the budding l hat all the hit tiding 
material should he from the same land. On 
launching ihe project she began a daily last 
tinitl the campus building was ct tupkled. 

Fatima td l'ihri wanted to give the Fez 
community a learning centre, l ike some 
of the grand mosques, a I Qar.uviym soon 
developed into a place foi religious instruction 
and political discussion, gradually extending 
i,ls educalion to all suljjeeIs, part ic ulari\ the 
natural sciences, and so it earned its name as 
one ot the first universities In history. 

the university was well equipped, especially 
with astronomy instruments, and the 
'timers room' had astrolabes, .sand clocks 
and other instruments to calculate time. 


As wdl as astronomy, studies were in the 
Qui an and theology, law, rhetoric, prose and 
verse writing, logic, arithmetic, geography 
and n l ed i c i nc. The re were als* > am is vs i 1 n 
grammar, Muslim history, and elements oi 
chemistry and mathematics. Ohs variety of 
topics and the high qualify of its teaching drew 
scholars and students from all over. 

So overwhelming was the number of 
applicants that the university had to introduce 
a rigorous selection system, just like 
universities today, hack then, the conditions 
included learning the whole Quran and good 
knowledge of Arabic and general sciences. 

these 1 mosque 'universities' not only took local 
students, they were international alfairs. So in 
the famous Abbasid universities of Baghdad, 
Iraq, medicine* pharmacology, engineering, 
astronomy and other subjects were taught to 
students from Syria, Persia and India. Students 
at al-Azhar University in Cairo included large 
numbers of foreigners, alongside Egyptians 
from areas outside Cairo. They were all given 
residential units that they had to look after, 
and received free food. Fvery large unit also 
included a library kitchen and toilet. 


This 'university' 
[aFQarawiyin 
in Fez] was 
number one 
in Morocco, 
built in 841CE 
by Fatima al- 
Fihri.... [who] 
wanted to 
give... [her] 
community a 
learning centre. 










■JfJjpSi- 


:j cj 


lbn Sina, j[mi kmm n as AvioL'iiiu (in the chair}, 
surrounded by studenls, linen j 17 ‘‘-century Persian 
manuscript. 


Financial support for students was part of 
the educational package. AI the al-Qarawiyin 
Mosque university in Morocco students didn’t 
pay tecs, unlike students ml loday, and were 
given monetary allowances tor food and 
accommodation. All this was made possible 
by endowments from royal families. Students 
lived in residential quadrangles* in two and 
l h nee store) bu i Id i n gs. cadi w i th bet wee n 
si^ty and one hundred and fifty oilier students. 












from personal collections. At the Zaytuna 
Mosque in Tunisian there were manuscripts 
on grammar. logic, documentation! etiquette 
of research, cosmology, arithmetic, geometry* 
minerals and vocational training. At the Tu¬ 
nisian Qayrawans Atiqa J ihrary, there was an 
Arabic translation of History of Aurienl Na¬ 
tions which was written hy St feronit before 
420 CE. 

The teaching was in a stud)' group, known as 
a hattiqat ai-'ilm or Induqa. This was a semi¬ 
circle in front ol the teacher formed by sealed 
students. Visiting scholars were allowed to sit 
beside the lecturer as a mark of respec t, and 
in many halatjas a special wet ion was always 
reserved for visitors. 'Ibe Mosque of Amr near 
Cairo bad more than forty hahqas at some 
point, and in the chief mosque of Cairo there 
were 120 htilcuftis. 

Courses were difficult, and medicine was 
particularly gruelling, like in universities 
today, with the department of medicine 
having a hard and long examination. 

Anything less than a pass meant that person 
couldn't practice medicine and was formally 
pronou need inconi petent, 

Tire students of Jaw went through undergradu¬ 
ate training and. if they were successful, were 
chosen by their master as a fellow. Only then 
could they go onto graduate studies which 


lasted an indefinite period ol time. It could be 
up to twenty years before they acquired their 
own professorial chain The law student had to 
get a certificate of authorisation and a license 
before practising. 

ITiese certificates, known as ijazas* could be 
the origin of the word baccalareus which is 
the lowest university degree. The term first 
appeared in the University of Paris degree 
system set up in 1 233 by Pope Gregory IK. 

It could be a latinized Arabic phrase that the 
Muslims used. Bt huqq ai-riwayeh meant The 
right to teach on the authority ol anotherl and 
this phrase was used in the degree certificates" 
ijazaSi for six centuries. When a student 
graduated be was given this license and it 
literally meant he now had 'the right to teach’ 

Now the International Baccalaureate is a quali¬ 
fication for international students getting them 
ready for universities anywhere in llie world. 

Muslims institutionalized higher level 
education. T here were entrance exams, 
challenging finals, degree certificates, study 
circles, international students and grants. In 
fact, there is a remarkable correspondence 
between the teaching procedures in medieval 
'universities’ and the methods of the present 
day. They even had collegiate courses, prizes 
for proficiency in scholarship, and oratorical 
and poetical competitions. 


Gradual u>n cert nu n i i cs 
could haw: starled in 
Cordoba. 


'Books were 
presented and 
many a scholar 
bequeathed 
his library to 
the mosque 
of his city to 
ensure its 
preservation 
and to render 
the books ac¬ 
cessible to the 
learned who 
frequented it. 
And so grew 
up the great 
universities of 
Cordoba and 
Toledo to which 
flocked Chris¬ 
tians as well as 
Moslems from 
all over the 
world.' 

K \ M.iL'kemL'ii, <i 
itmli-fTtporiin 
I ump an hiilunun ol 
Islamic lihi .irumship 





over a thou¬ 
sand years ago, 
we'll find a 
,tudy circle or a 
Halaqat al-'ilm 
or halaqa gath¬ 
ered around a 
professor who 
was seated on 
a chair.... 


The Professor's Chair 


Y O U M U S T H AV E WO N D E RE D WHY A CHAIR M A N O R W O M A N, a 

professional head of an organization, is called by such a title. In todays 
terminology they are often just referred to as the chair. This usually 
means a professor who has been awarded the chair of, say, mathematics, or it is 
a president who presides at the meetings of an organization and people have to 
address their remarks to this chair 1 person. 


Well, if we go back to the teaching in the 
mosques, Muslim schools and uriiversities 
over a thousand years ago, well find a study 
circle or a Haltiqat nt-'ihn at ihtloqii gathered 
around a professor who was seated on a chain 
or kursi in Arabic. Initially, it was just to 
give the teacher a comfortable place and to 
make him higher than the seated students so 
they could see and hear him better, li is this 
notion of chair', or kursi, that evolved into a 
professional position, like the chair of a board 
or a committee. 

The professor in the chair of the study 
circles was either chosen by the caliph or by 


a committee of scholars (nf-Hmecn), asm 
present day Quin in Iran or Natal ill Iraq. 

They are chosen for their scholarly prowess 
and popularity. I bn ‘Aqil, a scholar who died 
in Illy, was appointed to a well known chair 
in fttmi tii .‘UnuMir in Baghdad, and he became 
the main teacher. Outstanding, distinguished 
and popular scholars could be appointed to 
two chairs at the same time, and they would 
lecture at two mosques. 

Some chairs were also known by the discipline 
they represented, so there was chair tor the 
study-circle of the traditionalists or hutaijal 
ahl ai-htuiith, and one tor the grammarians, 
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hiihiqut a! luthwiyin. Others were 1 known by the 
name of the family whose members occupied 
it in succession, so there was the chair of the 
Barmakids or hnhujiU ni-Hartwiikah. Sometimes 
institutions spiv inli/vd in particular holds and 
therefore received a corresponding chair, like the 
Nizamiyah, a school in khargird, Iron, which did 
not have a chair of theology, but only a chair of 
law. 

Once a professor was appointed bj die caliph to 
a chair in one of the main mosques or /mu/, he 
ordinarily held it lor the remainder ui his lifetime. 
Cases of lengthy tenure are frequent, hke Abu ‘AIL 
a I Pa Karri, who in his eighties when he died in 
lOfcl aftej occupying his chair tor fifty years. 


Sometimes professors moved from one main 
ntosque to another like, Sharif Abu Ja'tar, who died 
an 1077, He first held a chair in Jami' nl-Mamur, 
on the west sident Baghdad, lhen he mined 
to the east side, where he taught in an exclusive 
institution near the Caliphal Palace, before moving 
further north once again, because of a flood in 
IU7P when he was appointed a new chair in fnmi' 
a l-Qasr. 

At times when the chair or chairs were vacated by 
the death of the incumbent, another was selet ted, 
usually based on his seniority and competence. 

So next time you are in a meeting, you now know 
where the peculiar term chair' originated from 
and why. 





l V ccn Eury i I lust rat i on f>f 
a .sermon in a mn.Htfue (com 
ike Mtlqtfmitt t:>r 
of a] Hariri. Note that the 
only person on the chair 
(mintvir) ib ll'ii- lecturer, and 
lhis is where the term 'chair 
(a& in university chair) 
comes from. 



















Libraries 


W ith i hi aphkarani h oi i he i ei. t .vision it was predicted 
that the shelf life of books faced certain doom, hui books have 
held their own The introduction ot the internet was the next big 
challenge but books still continue Lo enthral both young and old. Books have 
weathered the coming of modern entertainment technology as academic 
treatises, magic books, adventures, thrillers, romantic stories and biographies. 
Today, as a thousand y ears ago, they still captivate, inspire and draw people 
into their silent, personal world, and there is nowhere that this world exists 
more than in the corridors and bookcases of libraries. 


Books, manuscripts and treatises covering eve 
ry area of Muslim science, technology and arts 
were produced in astronomical proportions. 
Right from the h ,pl century Muslims began 
producing books, because they knew how to 
make paper, and because they were greatly en¬ 
couraged to record ail their experiments.I he 
Abbasid Caliph al MaYnusi paid translators the 
weight of each book in gold I hat they trans¬ 
lated from Greek into Arabic. 'Ibis produced a 
vast stack of books, commanding the attention 
and respect of following generations, Muslim 
and non Muslim. During the Abbasids. hun¬ 
dreds of libraries (also privately owned) were 
opened, making many thousands of books 
available to readers. 



Before the science bunks came the very lirst 
book in Islam in the 7 |S| century. This was 
the Quran, which was revealed to Prophet 
Mohammed (phuh) in the form of messages 
called Aayats or verses. These were immedi¬ 
ately memorized by several companions and 
written dow n by scribes on whatever mate¬ 
ria] was available like leaves, doth, hones and 
stones. The earliest full copy of the book was 
kept by I lafsah, the daughter of the second 
caliph, Omar. The arrangements of the verses 
were in chapters or Stows, and the location of 
each chapter w as personally checked and re¬ 
vised by tiie Prophet (pbuh) himself. Several 
copies existed, but most of these contained 
personal explanatory notes by their owners. 

All these copies needed to be collected to 
produce a single standard copy without 
additional comments, and that rvas also 
checked against the original version ml 1 lafsah. 
This copy ol the Quran was produced by 
T'thman ibn A flan, the third caliph, which 
led to standard nation of reading and writing 
styles and made it easier Eo spread. Copies 
ot this fourteen hundred year-old l thrnan 
manuscript arc still available in major libraries 
ol the world, and the present copy ol the 
Quran is an authentic duplication of this 
original 7 1 ' century manuscript. 





Aleppo in Syria probably bad the largest and oldest mosque 
library, called "the Sayfiya* at the city s grand Umayyad Mosque* 
with a collection often thousand volumes. These were reportedly 
bequeathed by the city's most famous ruler. Prince Sayf al-Dawla, 

The Say by a was die oldest and largest, but the library at the Zaytuna 

r 1 > r I. p t • ‘ H m i. * i ■ i 1 11 ' ► r r 1 1 

Mosque college complex in Tunis was possibly the richest o| all, 

It had tens of thousands of books and, it is said that most rulers 
of the Hafsid dynasty competed with each other lor the prestige 
associated with maintaining and strengthening this library. So at 
One point, the collection exceeded a hundred thousand volumes. 


I )evdi >pitig strong attach men ts to hi si ski, 
meant Muslims also loved book collecting and 
establishing libraries. 'There were public and 
private libraries* with a huge network of public 
libraries in mosques in most big cities, plus 
prestigious private collections which attracted 
scholars from all parts of the Muslim world. The 
books or manuscripts in them were about the 
si/e of the modern Ixiok, containing good quality 
paper with writing on both sides, and bound in 
leather covers. 

Public book collections Were so Widespread that 
it was impossible to find a mosque, the learning 
institution* without a collection of books. Bel ore 
the Mongols decimated Baghdad in 1258, it had 
thirty six libraries and over a hundred hook- 
dealers, some of whom were also publishers, 
employing a corps of copyists. There were similar 
libraries in Cairo, Aleppo and the major cities of 
Iran* Central Asia and Mesopotamia. 

Mosque libraries were called (Utr &l-kutub* or 
H The House of Books’ and they were the focus 
of intellectual activity, 3 lere w riters and scholars 
dictated the results of their studies to mixed 
audiences oL young people, other scholars and 
interested laymen. Anyone and everyone could 
lake part in the discussions. Professional wamiqs 
or scribes then copied and turned them into 
books, liven when the books were especially 
commissioned, they would still be published in 
this way* 



One side oi the Zaytuna 
Mosque college complex, 
built in; 732 in Tunis. 

[re ihe l r h century its 
library contained more 
ilian a hundred thousand 
volumes. 









A \ ieu of the New York 
Public 1 ibrjry. 


The book is 
silent as long 
as you need si¬ 
lence, eloquent 
whenever you 
want discourse. 
He never inter¬ 
rupts you if you 
are engaged, 
but if you feel 
lonely he will 
be a good com¬ 
panion. He is 
a friend who 
never deceives 
or flatters 
you, and he is 
a companion 
who does not 
^row tired of 
you. 

' I lahr Muslim 

; ndo-opher and 
i utn of Literature k 
century Ba>isi. Iraq 




It wasn't just public libraries that were huge* as 
individuals had immense libraries urn Edward 
Gibbon, a historian, tells a story of'a private 
Muslim doctor wlm ret used an mv it a I ion from 
the Sultan of Bukhara to visit because to take 
his bonks would have required four hundred 
camels, and he wasn’t leaving without them! 

Al fahiz, ait H 1 ' -century Muslim philosopher 
and man of literature returned to his home 
in Basra after spending more than fifty 
years in Baghdad, studying and writing 
about two hundred books. These included a 
seven-volume Book of Animals, which had 
observations on the social organization of 
ants, communication between animals ami I he 
effects of diet Lind environment. Other books 
were I he Art of Keeping Ones Mouth Shut and 
Against Civil Servants, fie died an appropriate 
death in his private library in at the age of 
ninety two, when a pile of books fell on him. 

These people loved books so much that when 
they died it was a tradition to donate their 
entice led manuscripts, sometimes thousands 
of volumes, to the mosque libraries, lor all to 
enjoy. The historian al-Jabui i says that Nary la 
Khatun, a wealthy widow of Turkish origin, 
founded a mosque m memory of her deceased 
husband, Murad Efandi. and attached a 
school and a library to iu Other books came 
from travelling scholars as they showed their 
gratitude to mosques tor giving them free 
accommodation, food and stationery. 


i ibraries could be grand .1 Ifairs In Shiraz, Iran, 
these Ilf 11 -century complexes were described 
by the medieval historian, al Muqaddasi, as 
f,. buildings surrounded by gardens with lakes 
and waterways topped with domes, and 
comprised an upper and a lower story with a 
total... of 3611 moms,-.- In each department, 
catalogues were placed on a shelf.. the rooms 
were furnished with carpets..,’ 

Some libraries, like those of Shiraz, Cordoba 
and Cairo, were in buildings separate from 
the mosque. They were spacious, with many 
moms lor different uses: shelved galleries to 
store books; reading rooms; rooms lor making 
copies ol manuscripts; and looms lor literary 
assemblies. All these were adequately lit and 
comfortable, with cai pets, mats and sealing 
mattresses, 

I.ike libraries today, those of a thousand years 
ago were highly ordered, with both public and 
private libraries having hook classification 
systems, and act urate cataloguing to help 
leaders. It also gave librarians control over the 
quality and quantity of theii resources. 

In 1050, the hi n >k col led ion of ii I A / liar 1 i brar y 
in Cairo had more than a hundred and twenty 
thousand volumes recorded in a sixty volume 
catalogue lot aft mg about three thousand five 
hundred pages. In Spain, I he catalogue fur the 
works in al-l iakams library was alleged to have 
consisted of forty four volumes. 







The PuMk Library of flu]wan in Baghdad, from a ],V h -£i.-iityry 
irjiLiiUhtE ipT of the MfitfiWhit ur A&rmklirs t>£ al-Hariri. 


Just as there was a cataloguing system, the 
books were arranged to make ii easy to find 
them. So books could be in separate cases 
or even in separate rooms in the Baghdad 
libraries, and the cnntent ot each section of 
a bookshelf was written on a strip of paper 
attached to the outside of the shelf. This told 
the reader which works were incomplete or 
lacking in some part. 

People can Borrow Books from libraries today, 
and it was the same a thousand years ago. The 
Muslim medieval historian, Yaqut, said that he 
could lake out two hundred volumes on loan 
without leaving a pledge. That's a lot of reading 
and maybe he was a rare case, but il does 
highlight the desire that people had to read 
and have access to books. Most book It?tiding, 
though, had rules and regulations, like today. 
Readers were urged to take great care of 
borrowed books, and not to write comments 
or correct any mistakes found in (he book, but 
instead to report them to the librarian. They 
also had to return the borrowed items by a 
given date, 

l ibrarians were also appointed to lake charge 
and lhis was an honoured position, only for 
the most learned. Only those V>f unusual 
attainment 1 were considered as custodians of 
the libraries, the guardians and protectors of 
knowledge. The management of the libraries 
of the Almtohad dynasty; the rulers in North 
Africa in the 1 2 rl and 13' h centuries, was one of 
the most privileged state positions. 

All these libraries were I he holders tit vital 
knowledge and as Ralph Waldo Emerson* a 
1 ^-century American wrilersaid: 'Consider 
what you have in the smallest chosen library. 

A company of the wisest and wittiest men that 
could be picked out of all civil countries, in 
a thousand years, have set in best ordei the 
results of theii learning and wisdom ... [ilj is 
here written out in transparent words to us, 
the strangers of another age.' 








Mathematics 



T here are quite a few mat h km at k a i j i > l a s th;ii were 

previously thought to have been brilliant conceptions of 16 11 ’, 17 h 
and 18' century Europeans, From the studying and unearthing 
of manuscripts we now know that Muslim mathematicians, about four 
h u n d red yea rs ea rl ie r, we re ca It u lat i ng w it h g real intensity Many of t hese 
mathematicians came from the Iran/Iraq region around 800 CF, when the 
House of Wisdom was the leading intellectual academy in Baghdad, You can 
read more about the House of Wisdom in a section in this chapter. 



This remarkable period in the history of 
mathematics began with ah Khwarizmis 
work s when he introduced the beginnings rat 
algebra, Its important to understand just how 
significant this new idea was, in fact, ii was 
a revolutionary move away from the Greek 
concept of mathematics, which was essentially 
based on geometry. 


Two hundred years later, a 12"'-century scholar 
aJ-Samawat was an important member of al 
Kara)i s school He was the hi st to give algebra 
the precise description oloperating on 
unknowns using all the arithmetical tools, in 
the same way as the arithmetician operates on 
the known,' 


Algebra was a unifying theory that allowed 
rational numbers, irrational numbers and 
geometrical magnitudes to all be treated as 
algebraic objects". Ii gave mathematics a w hole 
new dimension and a development path, much 
broadei in concept than before. It also enabled 
future development. Another important aspect 
of the introduction ol algebraic ideas was that 
ii allowed mathematics to be applied to itself 
in a way that was not possible earlier. 

The torch of algebra was taken up by the 
successor of al-Khwarizmi, a man called al- 
Karaji> horn in 953 CF~ He is seen by many as 
the first person to completely free algebra from 
geometrical operations, and to replace lhem 
with the arithmetical type of operations which 
are at the core of algebra today. He was first to 
define the monomials x, x\ x 1 ,... and ‘A, 'A\ 
l A J , .*. and to give rules for products of any 
two of these. He started a school of algebra 
which flourished for several hundreds of years. 



AL Khwarizmi, the father of algebra, on a 
commemorative stamp issued in l**FU by Lhe 
former Soviet Union, 









I he next contribution lo the algebraic story 
was with Omar Khayyam, known today as 
the poet Umar al Khayyam, who was born 
in 1048,1 le gave a complete classification of 
cubic equations, with geomctt ic solutions 
found by means of intersecting conic sections. 
He hoped to give a lull description of the 
algebraic solution of cubic equations and said: 
’ll the opportunity arises and I can succeed, I 
shall give all these fourteen forms with all their 
branches and cases, and how to distinguish 
whatever is possible or impossible so that a 
paper containing elements which are greatly 
useful in this art w ill be prepared.' 

In the mid-12" century, white al Samawal was 
studying in d Karaji's school, Shard al-Din 
al-Tusi was following Khayyam's application 
of algebra to geometry. He wrote a treatise on 
cubic equations, and in it said that algebra 
represents an essential contribution to 
another field, which aimed to study curves 
by means of equations' thus inaugurating the 
field of algebraic geometry. 

Algebra is only one area where Muslim math¬ 
ematicians significantly changed the course of 


its development. Hack in 9*-century Baghdad 
and in the House of Wisdom were y group of 
three brothers called the Banu Musa brothers. 
You can read more about them in the Home 
chapter and how they developed their trick 
devices. They were gifted mathematicians, and 
one of their students was I habit ibn Qui ra, 
who was born in 836, Hes probably best 
know n for his contribution to numbec theory, 
where he discovered a beautiful theorem a I 
lowing pairs of amicable numbers to be found. 
This term refers to two numbers such that caeh 
is the sum ol the proper divisors of the other. 

Amicable numbers played a large title in 
Arabic mathematics, and in the 13 u century 
al Farisi gave new proof of Th a bit's theorem, 
introducing important ideas concerning 
factorization and combinatorial methods. He 
also gave the pair of amicable numbers 17,296 
and 18,416, which have been attributed to 
F.ulenan 18 L| -century Swiss mathematician. 
And many mom? years before tuler, another 
Muslim mathematician, Mu hammed Baqir 
Yards, in the 17 th century, gave the pair of 
amicable numbers 9,363*584 and 9,437,036. 

Muslim mathematicians excelled, in the F0 lh 
century, in yet another area when Ibn al- 
I feitham w as the first to attempt to classify all 
even perfect numbers (numbers equal to the 
sum of their proper divisors), such as those 
of the Form 2 k_l {2 l - 1) where 2 k -I is prime. He 
was also the first person that we know to stale 
Wilsons theorem, namely that if p is prime 
then l+(p-0t is divisible by p, but its unclear 
whether he knew how to prove this result. It is 
called Wilsons theorem because its discovery* 
is attributed to John Wilson, a Cambridge 
mathematician in 1770, but again we don't 
know whether he could prove it or whether 
st was just a guess. It was a year later when a 
mathematician called Lagrange gave the first 
proof, seven hundred and fifty years after its 
"first discovery! 


... al-Khwarizmi's 
work... 

introduced the 
beginnings of 
algebra. It’s 
important to 
understand just 
how significant 
this... was. 




In the Icentury, the 
Muslim business *. nm n tu ml y 
relied ini linger ccuntinyc 

iinij iaiL!i,Ljly wert rml kc'L'ji 
Oil LHhirty Arabn. uuimiraLv 
’Jli-t y eventually came around 
In the idea and it is these 
same Arabic numerals, that 
art used in international 
business circieis lodgy, now 
known us Rnglish numbers,. 


Mathematics was also needed in business 
and everyday use, and in particular culm ling 
systems were essential. Today most of us are 
only aware of one counting system which be¬ 
gins with zero and Carries on into the billions 
and trillions* but back in 11)* * 1 '-century Muslim 
countries i here were three different types of 
arithmetic used, and by the end of the century, 
authors such sis al Baghdadi were writing texts 
comparing them. These three systems were 
linger- reckoning arithmetic, the sexagesimal 
system and the Arabic numeral system. 


Mathematics 
is the door 
and key of the 
sciences and 
things of this 
world.... 

It is evident 
that if we 
want to come 
to certitude 
without doubt 
and to truth 
without error, 
we must 
place the 
foundations of 
knowledge in 
mathematics.' 

Roger Bacon 


Finger-reckoning arithmetic came from conn! 
ing on fingers with the numerals written en¬ 
tirely in words and this was used hy the busi 
ness community. Mathematicians such as Abu 
a I-Wafa in Baghdad in the 10 th -century wrote 
several (realises Using ibis system. He was ac 
tually an expert in the use of Arabic numerals 
but said these L ... did not find application in 
business circles and among the population of 
the Eastern Caliphate for a long time,' 

The sexagesimal system had numerals denoted 
b) letters of the Arabic alphabet It came 
originally from the Babylonians, and was most 
frequently used by the Arabic mathematicians 
in astronomical work 

I he arithmetic of the Arabic numerals and 
fractions with the decimal place-value system 
was developed front an Indian version. 'The 
Muslims adapted ihe Indian numerals into 
the modern numbers, 1 to 9, w r e have today, 
which are called Arabic numerals, believed 
to have been based on the number of angles 
each character carries, hut number 7 creates 
a challenge as the medial cross line is a recent 
iy ,h century development, These have become 
the numerals we use in Europe and North 
Africa today, as distinct from tire Indian 
numerals that are still used in some eastern 
parts of the Muslim world. Number 1* for 
example, had one angle, 2 has two angles, 3 has 
three and so on. The arrival ol these numerals 
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resolved the problems faced by the then used 

i .alin numerals. 'I he Arabic numerals were 
referred to as the^/mfirtri numerals because 
the Muslims used dusl (^hiibur) boards when 
making calculations instead of an abacus. 

A great refinement by Muslim mathematicians 
of the Indian system was the wider definition 
and application of the zero. Muslims gyve 
it a mathematical property, such that zero 
multiplied by a number equals zero. Previously 
zero defined a space ora nothing'. They also 
used it for decimalization, hence making it 
possible to know whether, for example, the 
writing down of 23 meant 230,23 or 2300. 

Its interesting to note that if we imagined 
the zero sitting inside a hexagon, the ratio of 
the diameter of the circle to the side of the 
hexagon would equal the golden ratio. To read 
more about the golden ratio see the*C j comet rv' 
section in this chapter. 

Muslim scholars were also fascinated by the 
significance ol some numbers, such as the link 
of 0 and 1 to the one of the 99 attributes of 
God, 'nothing before Him and nothing after 
Him 1 . !l is interesting to see how 0 and I are the 
only two digits used in all computers of today. 

Arabic numerals came into Europe by three 
sources: Gerbert (Pope Sylvester 1} in the late 
lO' 1 ' century, who studied in Cordoba and then 
returned to Rome; Rol^ert of Chester hi the 
12 |! ' century, who translated the second book 
of al-Khwarizmi's (which contained (he second 
ghubtiri Arabic numerals). This mute of Arabic 
numerals into Europe is mentioned by con¬ 
temporary historian Karl Menmger in Number 
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Words anti Number Symbols, and Fibonacci 
(originally known ax Leonardo from Fisa) in 
the 13" century* who inherited and delivered 
them to the mass population of Kwopc. Fibo¬ 
nacci learned ol them when he was sent by his 
lather to the city of bougie, in Algeria, to leai n 
mathematics Irani a teacher called Sidi Oman 
who taught the mathematics of the schools of 
Baghdad and Mosul (which included algebraic 
and simultaneous equations). 

Fibonacci also visited the lihrar its of 
Alexandria, Cairo and Damascus, after which 
he wrote his famous Latin hook Liber Abttii. 
The first chapter of this deals with Arabic 
numerals. He introduced these new numerals 
in the following words "Ihe nine numerals 
of the Indians are these (from left to right): 
987654321. With (hem, and with this sign TT. 
which m Arabic is called ivphirum (cipher), 
any desired number can he written 1 , 

El was this system of calculating w ith Arabic 
numerals which allowed most of the advances 
in numerical methods by Muslim mathemati¬ 


cians. Now the eslraction of roots was pos¬ 
sible by mathematicians like Abu at Waia 
and Umar al Khayyam. The discovery of the 
binomial theorem for integer exponents by 
al - Karaji was a major factor in the develop¬ 
ment of numerical analysis based on the 
decimal system. In the 14 1 ' century, al Kashi 
contributed to the development of decimal 
! racI it)os, in >1 only for approxima(i ng a 1 geIu-ujc 
numbers, but also For real numbers >uch as 
pL 1 Ms contribution to decimal fractions is so 
major that for many years he was considered 
as their inventor. Although not the first to do 
so, al-Kashi gave an algorithm for calculating 
nth roots that is a special case of the meth¬ 
ods given many centuries later by Ruffin i and 
Horner, 19' century mathematicians from Italy 
and Fn gland respectively. 

Although the Arab mathematicians are most 
lamed for their work on algebra, number 
theory and number systems, they also made 
considerable contributions to geometry, 
trigonometry and mathematical astronomy; 
which you can read more about in (his book. 


hnjm |cl( |ti right: The 
Babyli >man sexagesimaI 
number system with the 
example figure Eit 424,000; 
(he progression of Arabic 
numer als front the Id' tu ihe 
14"' cenluries, showing how 
the Muslims devised modem 
numerals, numbers l tin 9. 
ilhal we use today in Etiglisli, 
based on the use iif angles. 
Mu n ihe r 1, fi >r example, has 
one pnjile, }. has two angles, it 
h .js three and SO OKI, 

































Trigonometry 

I i was tn school that most of us first flirted with trigonometry, 
simultaneously being handed a scientific calculator for the first time in 
, order to determine the sines, cosines and tangents of angles. For some of 
us, perhaps its more accurate to say only a few, these strange functions were 
met vs it li last i nation and glee, representing the first real encounter with non¬ 
trivial mathematics. 


In most casts ihough, the presentation of 
trigonometry is delivered in the context 
ol problems involving triangles, which 
quite rapidly becomes rather repetitive 
and dull. ( mn.sequenily, many students do 
not appreciate the crucial relevance and 
importance of trigonometry in solving 
more interesting and complex problems in 
astronomy, cartography and navigation. Now 
when we merrily determine unknown angles 
and sides of triangles with full dependence on 
the calculator, we do not Slop to ask how, say, 
the sine of a particular angle could be worked 
oul without a computing machine, relying on 
pen, paper and human ingenuity alone. 

1 he birth of trigonometry lies in astronomy, 
one of the sciences studied most vigorously by 
the Muslims, particular!} due to its relevance 
in determining the exact times of the rilual 
prayer. Hu I even before the Muslims, Cl reek 
astronomers were calculating the unknown 
sides and angles of certain triangles, given the 
value of the remaining sides or angles, in order 
to understand the motions ol the Sun, the 
Moon and the then known live planets. 

Motivated by questions such as the position of 
the sun, moon ^md planets* the t,rceks com¬ 
posed tables and rules that enabled geometric 
problems to be tackled. The most thorough 
treatment of the subject is to he found in the 
wont A Images t by Ptolemy, who was an as¬ 
tronomer working in Alexandria in the early 


part of the 2 m1 -century Cf Ptolemys treatise 
reached fu rope an scholars via Muslim hands, 
who translated the original t deck title (which 
meant 71 m 1 Grt'tU Arnn^enieuO into more 
succinct terms to produce ul-MtijistL simply 
meaning 1 7 he (dndcsfl This title reflected its 
highly regarded position in Muslim scholarly 
circles. 

Astronomers from late antiquity would draw 
principally upon a table found in Book ! of 
Almagest* which was culled A Table vj Chords 
in a Circle, to solve all their plane trigunomet 
ric problems. For arcs at angles in increments 
of half a degree up to 180 degrees, the table 
gives the lengths of the chords subtending the 
angles in a circle of radius sixty units. 

Its his work, 77ic rronsversu/ l igure, the 13 |!! - 
century Muslim astrouomt'T al Tusi explains 
how this table ot chord lengths was employed 
to solve problems relating to right angled 
triangles. AJ-Tusi made the crucial observation 
that established the link between triangles and 
arcs of circles: any triangle may he inscribed 
in a circle; there hi re, its sides may be v ievved 
as the chords subtending the ores opposite the 
angles ol the triangle. 

But there were two drawbacks to relying on 
these tables. First, considerable manipula¬ 
tion of the table and intermediate steps were 
required to solve all the variations that might 
arise in solving unknown lengths or angles 
of a right angled triangle. This is :n contrast 
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to using the six familiar trigonometric Iufic¬ 
tions t h e sine, cos i ne, and tangent and l heir 
reciprocals, the secant, cosectlnt and cotangent 
that are characteristic of modern techniques, 
which were first devised and arranged in a 
systematic way hy Muslim mathematicians. 
The second inconvenience of the chord length 
tables is that they often required angles to lie 
doubled in order to calculate the length ot an 
arc. 

Actually, a chain of Muslim scholars had al ¬ 
ready laid t he foundations of trigonometry 
before the 10'* century, paving the way for at 
Tusi to collect, organize and elaborate on their 
contributions- h was al-Battani, born in Hur 
ran, Turkey, who was one of the most influen¬ 
tial figures in trigonometry. I le is considered 
lt> be one of the greatest Muslim astronomers 
and mathematicians, eventually dying in !sa- 
marra, now in Iraq, in 929 CE. His motivation 
for pioneering the study of trigonometry was 
his observation of the movements of planets. 
You can read more about him in the 'Astrono¬ 
my 3 section of the Universe chapter. 

More crucially, al Baltani explained his 
mathematical operations and urged others 
’to continue observation, and to search,' in 


order to perfect and expand his work. As 
well as al-Battani, Abu al Wala, I bn Yunus 
and I bn al 1I y it ham also developed spherical 
trigonometry art! applied it to the solution of 
astromj n i i cal problems. 

Al-Battani was the firs I lo use the expressions 
"sine 1 and cosine 1 , defining them as lengths, 
rather than the ratios we know them as 
today. The tangent was referred to by al- 
Battani as the 'extended shadow,' the shadow 
of a notional horizontal rod mounted on a 
wail. In the I l^-century, al-Biruni defined 
the trigonometric functions of tangent and 
cotangent, which were inherited in a tentative 
form from the Indians. 

It is worth mentioning tbat the Arabic word 
Geb of an angle (this is the ratio of the side 
facing the angle divided hy the hypotenuse), 
means ‘the pocket 1 which also, in Arabic, 
means sinus (in an anatomical sense) and this 
found its way into Latin (sinus) and English 
(sine). 

Al Biruni, born in 973 CE, was among 
those who laid the foundation for modern 
trigonometry; aJ-Khw r arizini, born in 780 CE, 
deveioped the sine, cosine and trigonometric 
tables, which were later translated let I he West. 


... a chain 
of Muslim 
scholars 
before the 10 th 
century had 
already laid the 
foundations of 
trigonometry.... 







It would be 
another five 
hundred years 
... before the 
trigonometry 
of tangents 
was discovered 
by modern 
mathematics 
and then 
another one 
hundred 
years before 
Copernicus was 
aware of it. 


Right: ‘Lrigonomelry, includ¬ 
ing spht' ricat trigonometr \> i* 
tads} used in solving com 
plex problems in astmnumy. 
Cartogriiphy imd navigation. 

thousand years ago Mus¬ 
lim scholars were pioneering 
i tie study of the subject as 
they observed the tni iveim-m 
of the planets, and solving 
unknown lengtlis and angks- 
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It would be another five hundred years, 
though, before the trigonometry of tangents 
was discovered by modern mathematics., 
and then another one hundred years before 
Copernicus was aware of it. 

It is worth mentioning a lew of the other 
important achievements in the area of 
trigonometry by Muslims, and also the 
remarkable application by al-Birum in 
measuring the circumference of the harth. 
The Indispensable Sine Law was stated and 
proved by al-TLisi by drawing upon and 
cunningly employing elementary ideas 
of geometry. He then proceeded to apply 
the law to solve all kinds of problems in a 
systematic fashion. Aim a I Wafa proved 
the familiar addition theorem for sines, 
which is a lot more efficient and elegant 
when compared to the original statement in 
A/modest involving chord lengths. 

Before the advent of computers, it was 
important to construct accurate tables of key 
functions toi regularly spaced values of the 
I unction argument, 'this was a painstaking 
and labour intensive procedure in the case of 
trigonometric tables. It was required, firstly, 
to have a very precise way of calculating 
i he sine of one degree, and secondly, a 
set of rules for interpolating based on the 
tables. Both these issues were the subject of 
critical investigation by a number of Muslim 
scholars, such as al Biruni, Ibn Yunus and 
al Kashi. To reach an approximation of the 
sine of one degree, id-Kashi uses a procedure 
which in model n parlance is referred to as an 
iterative method, 

1 he advent of trigonometrical functions and 
their use in mathematics have revolutionised 
mathematical sciences, and trigonometry 
can now he added to the list of essential areas 
of knowledge mastered by the Muslims and 
subsequently conveyed to Europe through 
various routes. 
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'Why do you 
spend all your 
time practicing 
chemistry?' 

1 wanted to 
enrich my 
colleagues and 
brothers.' 

Keplv by Khalid ibn 
\aziil ibn Mu’avvhuh 
who stave up ihe 
throne in the 8" 
entury to study 
1 .emistry 



Chemistry 



M aterials like plastic* rayon, artificial rubber and petrol* 
and medicines such as insulin and penicillin, all stern from the 
chemical industry of the early Muslims, who were real chemistry 
revolutionaries* 


The word chemistry in Arabic is kimia, and 
Arabic is similar to French in that the’ or 
hf comes before many words, so with ttl in 
front, kimia becomes alkimit 1 , In the West 
this 3ust 'a' was dropped ;irid Ihe word became 
alchemy' Alchemy then, for the main Islamic 
medieval scientists, was not about folklore 
or occult practices but about chemistry, and 
until as recently as the L7 1h centra y. they were 
considered authorities in this science. 

[here are three people who stand out in 
Muslim chemistry from a golden era spanning 
two hundred years: Jabii ihn Hayyan, born ait 
Iran in 722 CE and died in 815; Muhammad 
ibn Zakariya al-Ka^i from Iran in 865 to circa 
925; and a 3 Kindi from I rat] in 801 to 873. 



61: Preparation of anotlh r 
wonderful arunuitk oil. Vow taki 
ou or fw/i rath. of tin bk t fiismitk 
oil, pour it into a gla >s bowl and 
pour on it fi'i L'tvrv mono of 
jo mini’ oil three rut! t f purified 
tiuduh lmmc kind of armnaiH j 
Then citron, apple pc* i P in L 
of tfumn purified of the ecJ: 
pulvemed undi d wood, dn red 
tuse>> fresh myrtle top , (caves of 
wild thyme leavt ofO*umim 
dneii or fresh, kind pulp i tin 
t itron or its juit tire added and it 
is ten cm (/, then stilted ona nrn 1 
ihiy When you wish, you renew 
the ingredient cr* 1 1 five ft 
n very sharp and aromatic. Filter 
tt into ij fhisk and throw in two 
grains of musk, h will pin you a 
wonder) id a n mi 1 ific 

' J -eentur\ scholar al Kindi from 
hi* Book of the Chemistry H 
Pci I time and PKt illations 


D] mi lied rsuM.’ walcr w;lk CKlcnsiwiy 
u:KL j d in cn&mrtics nml niclicBteHscn. 







Jabir ibn Hayyafi or Geber 

Jabir ibn I layyan was known in the west as Geber; 
and all scholars unanimously agree that he is 
the founder of chemistry. The son ofa druggist, 
he spent most of his life in Knfa, Iraq, where he 
sc ien t ifica 11 y syste m i /v <! them i si ry r t'c >n stan t Ly 
in the laboratory, he devised and perfected 
sublimation, liquefaction, crystallization, 
distillation, purification, amalgamation, 
oxidation, evaporation, and filtration; produced 
sulphuric acid by distilling alum; and began the 
classification of materials into spirits metals and 
minerals. He also wrote about how chemicals 
combined, without loss of character, to form a 
union of elements together that were too small 
for the naked eye to see. Now this may seem like 
common sense, but over twelve hundred and fifty 
years ago, he was a man ahead of the times. 

The most important research of this really 
remarkable experimenter had to do with acids. 

"Ihe ancient world had no knowledge of any 
acid more powerful than acetic, an acid that 
gives vinegar its characteristic taste, jabir 
vastly increased the possibilities of chemical 
experiments by discovering sulphuric, nitric and 
nitromuriatic acids, all now vitally important in 
the chemical industry. 

He also buih a precise scale which weighed items 
6,480 times smaller than the rati (rati -1 kg), and 
noticed that in certain conditions ot oxidation, die 
weight of a metal was lessened. 

Some of jabir ibn l fayyan's writings include the 
Circuit Book of Chemical Properties; The Weights 
ami Measures* 7 he Cheinkul Combination, and 
Vie Dyes. Ihese works described the use of 
the water hath and the chemical oven, and he 
discussed important chemicals like oxide of 
mercury and sulphur compounds. 

I he practical application of chemistry interested 
him, because he, like many Muslim scholars, 
wanted to belter his society. 1 le also seemed to 
be incredibly curious and researched the dyeing 
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of cloth and leather; preparation of hair dyes; 
varnishes to make cloth waterproof and protect 
iron: manganese dioxide in glassmaki ng; iron 
pyi ites for writing in gold: salts for glazing tiles 
and ceramics; and the distillation of vinegar to 
concentrate acetic acid. He even invented a kind 
of paper that resisted fire and an mk that could 
be read at night. 


The disiillation pnness 
from An lf^-ccntury ArflflNc 
C r^-.Lt LfhC 1 on diemi-slry. The 
Aral 'll text refers to the 
various vessels dud the 
alembic, describing how the 
eoiidensjlicn is conveyed 
ffiuji the uppercooling ve.wd 
In ihe recipient flask. 


labir's work with metal refinement and the 
preparation of steel helped develop foundry 
techniques. Among his greatest contributions 
to the theory of chemistry were his views upon 
the constitution of metals and these survived 
with slight alterations and additions until ihe 
beginning of modem chemistry in the IK 1 ' 
century. 


All this research was carried out in his laboratory 
in Kula, Iraq w hich was rediscovered about two 
centuries alter his death during the demolition of 
some houses in the quarter of the town known as 
the Damascus gate. Found among the rubble was 
a mortar and a large piece of gold. 




N ini h -ccnti i ry chemisi 
al- llazi depicted jn his 
Baghdad laboratory. dem 
perfumes wj.s[]|d not txihl 
Inday without tile distillation 
process., devised bind 
}-effected b\ fakir itm 1-fayyan 
in the late 8"' cento re. 




Al-Razi or Rhazes 

Muhammad ibn Zakariya al-Ka/i was known 
in the West as Kha/es, and he wrote The thwk 
0 / the Secret of the Seetets. U may sound like 
a wizard’s handbook but actually dealt with 
the preparation of chemical substances and 
their application- In this, he proved himself to 
be a greater experl than all his predecessors, 
including Jah[r, in the exact classification of 
natural substances. He divided them into 
earthly vegetable and animal substances* while 
also adding a number of artificially obtained 
materials like lead oxide, caustic soda and 
various alloys. Be fore him jabir had divided 
mineral substances into bodies {like gold and 
silver), souls {like sulphur and arsenic) and 
spirits (like mercury and sal-ammoniac}. 

He also excelled in writing op his experiments, 
explaining all the processes and apparatuses 
used. From his Secret of the Secrets we know 7 
he was performing distillation, calcination and 
crystallization over eleven hundred years ago. 

He is also recognized iiir laying down tile 
firm foundations of modern chemistry by 
setting up, for the first time, a laboratory in 
the modern sense. He designed, described and 
used more than twenty instruments, many of 
which are still in use today; instruments like 


the crucible, cue urbii or retort lor distillation, 
and the head of a still with a delivery tube, 
plus various types of furnace or stove. 

Al-Kindi 

A lot of al Kindis work was translated into 
Latin, by men like (Jerard of Cremona, so 
today there is more in Latin than Arabic. 

For instance, there is Degntdibus, in which 
a I Kindi explains that the complex of a 
compound medicine could be mat hemal ically 
derived from the qualities and degrees of its 
component samples* and that there was a 
geoinet r ic a I relatit>n sh i p bel wee n i ncreasing 
quantity and degree of effectiveness. 

Al-Kindi also wrote Book of the Chemistry 
of hi'rfjmn; and Distilhitioiis. for more on 
perfume read ‘Cleanliness in the Home 
chapter 

l ike much of the knowledge built up in the 
Muslim world, it did not stay there, but, like 
all good ideas, it spread around ihe globe. 

It was translated into Latin and even into 
local languages* which explains its spread to 
f li rope. The Italian* Gerard of C'reinona, made 
the more valuable translations like ul-Kuzik De 
iihmtmilms et saUbus* a study and classification 
of salts and alums (sulphates}. 









Important scientists of I 3 1h -century Europe, 
like Albert us Magnus and Roger Bacon „ came 
k> know about these works, Roger Bacon 
particularly believed in the great importance 
of chemistry, which lie discovered from the 
Latin translations of Arabic works. 

ibis huge translation process* from Arabic to 
Latin, began in the middle of the I2 ,h century. 
One work of labir's* Liber (larilatis, appeared 
in the last third of the I.V* century. Around 
the year 1300* another of Jabirs books, Sumnta 
Perfectionis Magfaterii or Stmt of Perfection 
was translated into Latin. I his book is usually 
accompanied by four other [realises called Do 
m vestiga tione per fee lion is or Ike Im r esf ioui km 
of Perfection: De inventione veritatis or T he 
invention of Verity: Fiber fomacum or The 
Book of Furnaces: and the Testamentum or 
Testament. These treatises were frequently 
printed Mgcrhci in one volume between 
the I5 ,b and the 17 cl centuries. In short they 
were all known as Thi Summa and it was so 
successful that it became ihe main chemical 
textbook of medieval Europe. This manual 
on general chemical literature remained 
unrivalled for several centuries. 

It is easy for us today to relegate scientists of 
a millennium ago to some dusty outdated 
room high in a lower, surrounded by 
smoking and bubbling pots, using strange 
concoctions, hi reality, they were highly 
scientific experimenters* the very equivalent 
of today’s leading laboratory minds, who are 
also laying the foundations for our futures and 
descendants. 

To read more about chemical processes and 
the impact that a thousand years of Muslim 
chemistry has had on today's industries 
go to the Town chapter and 'Commercial 
CI lfini si ry see I it in . 


‘The first essential in chemistry is that you 
should perform practical work and conduct 
experiments, for he who performs not 
practical work nor makes experiments will 
never attain to the least degree of mastery. 
But you, 0 my son, do experiment^] so 
that you may acquire knowledge. Scientists 
delight not in abundance of material; 
they rejoice only in the excellence of their 
experimental methods/ 

labir rbn Hav van Muslim chemist IT22 Hi > t 1 » 







Geometry 

M uslims arf famous for intricate and elegant geometrical 
designs decorating their historic buildings which you can read 
more about in the Art and Arabesque' section of ihis chapter. These 
wonderful designs could not have happened without leaps made in geometry; 
or the measurement, properties and relationships of points, lines, angles and 
2-D and 3-D figures. 


Scholars inherited, developed and extended 
geometry from the Greeks who took a keen 
interest and Euclid spent a lot ol time on it in 
the Elements, Fur most avid mathematicians, 
their starting point into geometry is through 
Euchds monumental and timeless work. 

I he investigations Muslims undertook in 
geometry rested on three Hellenist pillars, 
r iilei hum Alliamlsra relate. The first was Euclid's Elements, which was 

iiranada, Spain. Mtwl Islamic translated in Baghdad in the fl 111 -century House 

tile designs hitVc gs tjitus^tkal 
and mathematical wcuk.s. 



of Wisdom, 'lire second was two works nf 
Archimedes; On the Sphere ami Cylinder and 
Ihc Heptagon in the Cirele. Now, this second 
one is unavailable in Greek and reaches us 
through the Arabic translation by Thabit ibn 
Qurr a. The third amt final pillar is the difficult 
work of Apollonius of Perga, called lhe Conks. 
"Ihis appeared in eight books, written around 
200 BCE. Only four of these survive in Greek, 
while seven came to us in Arabic, 

Most of the geometrical constructions of both 
the Greek and Islamic worlds were unified 
under the theory of conic sections, which 
were used in geometrical const ructions, the 
design of mirrors lor focusing light and the 
1 heory of sundials, 1 he surface of a solid 
double cone is formed by extending out 
straight lines (generators) that radiate out of 
the circumference of a circle, called the base, 
and pass through a fixed point, denoted the 
vertex, not on the plane of the base. Conic 
sections arc generated by cutting the double 
cone by a plane intersecting the generators. 
The shape of the plane section that remains 
is determined by the angle ol the plane to the 
generators, Apollonius successfully argued 
that, other than the circle, only three kinds of 
conic sections could be generated: the ellipse, 

the parabola and rhe hyperbola, 

Abu Sahl ai-Kuhi used the theory of conic 
sections to develop a rental kahle procedure 
tor the construction of a regular seven-sided 





polygon;, the heptagon, Abu Sah! a3 kuhi was 
one of a group of gifted scientists who were 
brought together from all over the eastern scg 
ment of the Muslim world under the auspices 
of key members of the influential Buyid family 
in Baghdad, Emerging from the mountainous 
regions south of the Caspian Sea, and origi¬ 
nally a Higgler of glass bottles in the soitk (mar¬ 
ket} of Baghdad, Abu Sahl a I kuhi turned ids 
attention to the study of the sciences. He was 
interested in the work of Archimedes writing 
a commentary on Book IE of (hi the Sphere mu! 
Cylinder. His main focus lay in conic sections 
and their use in solving problems related to the 
construction of complex geometric objects. 

For instance* he explained how it was possible 
to construct, with conic sections* a sphere 
with a segment similar to a segment of one 
sphere and possessing a surface area equal to 
a segment of a second sphere. Fie elaborated 
on a new instrument that could be used for 
drawing conic sections, "the complete compass,' 
But Abu Sahl a] Kuhi had set his sights on 
even greater amhilions; detailed instructions 
For the construction of the regular heptagon. 
Archimedes had supplied a proof relating to 
a regular heptagon inscribed within a circle 
that suggests that it ought to be possible to 
construct a heptagon, but this didn't go quite 
far enough to provide an actual procedure. 


This 1$ quite common in the abstract universe 
of mathematics. Occasionally, it is very 
difficult to derive a step-by-step procedure 
fur the cunstruction oi certain mathematical 
objects, 3n such situations, mathematicians 
concern themselves with proving that a I least 
such a procedure exists, leaving the discovery 
of the detailed procedure toothers. 

Even tinmgh Archimedes gave proof of the 
existence, the actual construction of the 
heptagon eluded the best Greek and Muslim 
mathematicians for centuries* so much so that 
the 10' h century Muslim scholar Abu ai Jud 
remarked that perhaps its execution is more 
difficult and its proof more remote than that 
for which it serves as a premise’ Cue Abu Sahl 
al-Kuhi to take up this challenge. Through 
deft manipulation* Abu Sahl al-Kuhi was able 
to lame the beast* reducing the problem to 
three steps, which* if reversed, would lead 
lo the construction* 1 ft said start with the 
construction of a relevant conic section based 
on the length of the side of the heptagon* 7 hen 
generate a divided line segment according to 
given proportions, and from the divided line 
segment, form a triangle possessing certain 
properties* Finally, produce the heptagon from 
the constructed triangle. 

Abu Sahl is also known for his discovery of a 
method for trisecting a given angle. This was 


’Let no one 
ignorant of 
geometry 
enter.’ 

Inscription above 
Flat u\ aeademv 



referred to as 'the lemma of Abu Sahl al Kuhi’ by Abd uE Jalil 
al-Sijzi, a younger contemporary of Abu Sahl, and used in the 
construction of a regular nine-sided polygon, the nonagon. 

Knowledge of conic sections was required by instrument 
makers to engrave them on the sur faces of sundials. The 
Greeks knew that as the sun traces its circular path across 
the sky during the day. the rays that pass over the tip of a 
vertical rod set m the earth form a double cone, and, because 
the plane of the horizon cuts both parts of this corse, the 
section of the cone by the horizon plane must be a hyperbola. 
This motivated the likes of Ibrahim ibn Sin an, the grandson 
of Thabil ibn Qurra, to make a study of the subject. His life 
was cut short due to a liver tumor and he met his demise at 
the early age of thirty-sever in 946, Yet, l his surviving works 
ensure his regulation as an important figure in the history of 
mathematics, 1 says I 1 Rerggren. a contemporary writer, tic 
then summarizes I hi alum ibn Si nans achievements: 

I lis treatment of the area of a segment ufa parabola is ihe 
simplest that has come down to us from the period prior to the 
Renaissance ... in his work on sundials, he treats the design 
of all possible kinds of dials according to a single, unified 
procedure, and it represents a fresh, successful attack on 
problems that had often defeated his predecessors’ 

In relation to practical geometric design, which would be used 
to embellish the likes of sue h public buildings as mosques, 
pa laws and libraries, Muslim geometers were interested in 
justifying the craft of the artisans and exploring die limits of 


their art, Abu Nasr ai Farabi (d. 950), bet lei' kin. mil for his 
work on music, philosophy and his commentaries on Aristotle, 
wrote a treatise o| geometric const ructions from tools with 
various restrictions. His work was titled, rather exolRally, A 
Book of Spiritual Crofts and Natural Secrets in the Details of 
Geometrical Figures. Ihis contribution of a I Farabi was later 
incorporated by Abu al Wafa! m his youth when al-Farabi died, 
in his book On 'those Parts of Geometry Needed hy i raftsmen, 
providing full constructional details and justifications. 

I lie kind of problems to which Ahual Wafa devoted his 
attention included constructing a perpendicular to a given 
segment at its endpoint; dividing a line segment into any 
number of equal parts; and constructing a square in a given 
circle and various regular polygons (with 3, 1,5,6,8, 10 sides). 
All these constructions were to he carried out w ith nothing 
more than a .straight edge and a rusty compass,' a compass with 
one fixed opening. 

Geometry had special significance also tot Muslim ai lists, 
architects and calligraphers. I hey had a keen awareness of the 
affinity between measurements in nature and mathematical 
expressions, and they were Constantly inspired by these deep 
connections. 

Such measurements included the Golden Ratio, a ratio of 
measurements that’s pleasing to the eye and appears a lot in 
nature, such as in mollusc shells and plant leaves, hi laymans 
terms, it means the width of an object is roughly two thirds 
that of its height, or approximately i.6!8. It is also called a 






[ eft: rtjiicnli in lulure have malbeniaiiciit expressions 

which inspired ihe sdwlars, One nf these is the gulden lalin 
which is expressed in mollusc shells plants and Hnwerv 


golden section or line, so that it a line is dh ided, 
the sin til If r pari of the line is to the larger part of 
the line as the larger part is to (he whole line. This 
turns out to be approximately the ratio of 8:13 and 
is visible in many works of art and architecture. 

As wdl as being fascinated hy these geometrical 
occurrences, artists were also looking for the 
centre of any system of "chaos’ so this concept of 
centre in terms of proportion remained their focus 
too. 

'The Ikhwnn ai-Snfn, or brothers of Purity; were 
a group of scholars in the 10' 1, century CE, who 
recorded their ideas about proportion in their 
tipislte :s or Rustl'd. They knew of the Roman 
canon of Vitruvius, a ("-century BC1 architect 
and writer, who measured the human body as a 
system of proportion, ft was this idea the tkhmin 
considered to he defective, as it was centred on the 
sacrum or the groin, instead of the navel. 

Vitruvius’s findings were based on a Greek canon, 
and this was founded on an ancient Egyptian rule 
of proportion, which related to the backbone of 
the god Osiris, llie ''sacred backbone or Djd pillar, 
was a pre-dynastic representation of Osiris and it 
represented stability, endurance and goodness. 

After painstaking research, the tkhwans epistles 
came to a different conclusion. They established 
then when the human body was stretched and 
extended {nil, the fingertips and the tips of the toes 
touched the circumference of an imagined circle. 
The centre of this circle was then the navel and 
not the groin, if the body was that of a child under 
age seven. This pet lect proportion, with the navel 
being the centre, begins to he disproportionately 
placed a her the age of seven; the age of innocence, 
Al birth, the mid-point of the body is at the navel, 
As the individual grows the mid-point drops until 
it readies the groin or sacrum. 

ihe proportional ratio produces an ideal figure 
for religious painting. The width is eight spans, 
the height is ten spans and the mid-point is on 
the navel. The division of the figure is a body eight 


heads lung, a foot is an eighth of a body, the face is 
an eighth of a body; the forehead is a third of the 
face, a face is four noses or four ears. 

With Ihe navel as the centre of the circle, 
which represented the Earth, and the place 
of life sustenance, this demonstrated a divine 
manifestation. These divine proportions 
were reflected in cosmology; musicology and 
calligraphy, and in ail arts from the ID 1 ' 1 century, 
(hey were seen as the key to finding harmony anti, 
for the mystics, closeness to God. 



For example, the natural harmony of the figure 
of eight was seen by Muslim scholars as the 
basic number which motivated them to make 
measurements in music scale, poetry, calligraphy, 
and artistic themes. 


I here is, of course, the whole fascinating area of 
the algebraic geometry of Umar al -Khayyam, and 
the geometric theory of lenses by al Tu.si, which 
were both new held.; of geometry. To read more 
about these go to the sections on "Mathematics' 
in School, and ‘Vision and Cameras’ in the Home 
chapter. 
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] train el1< i da Vinci's 
1 iiruvhw shows 
the proportMins of tJitr 
human body, which 
were discussed in the 
I0 lh century Epistles of 
the IkltHiw al fnifa. 
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\rt and the Arabesque 



'For me it 
remains an 
open question 
whether [this 
work] pertains 
to the realm of 
mathematics or 
to that of art.' 


Y ou cam gaze INTO some ak'i designs and with each blink of an 
eye you see different shapes and forms. This type of geometric art is a 
fusion of pure mat hematics and the art of space > an interplay of shapes 
and repeating patterns. It has no figures ol people, bul is made of flowing 
lines in complex designs. These designs seem to change as they are looked at, 
encouraging deep thought and spiritual contemplation, and, because of this, 
they fitted well into mosques. 


Prophet Mohammad (pfauh) spoke out against 
the portrayal of human or animal forms in art. 
He didn't want Muslims at the time to revert 
to worshiping idols, figures or the material 
world, a pre-Islamic practice which would take 
attention away from Cod. 

Geometry became central to the art of the 
Muslim world. Artists freed their imagination 
and creativity to produce a totally new art 
form called the arabesque, a development of 


Arabesque is a pattern of many units joined 
and interlaced together, all flowing from the 
others in all directions. Each independent unit 
is complete and capable of standing alone, but 
all are interlinked and form a part of the whole 
design. 'Iltese 2-1 ) designs were mostly used to 
decorate surfaces like ceilings, walls, carpels, 
furniture and textiles. 



geometric art. 


(he I . otfollah Mosque in Isfahan, Iran beautifully shows 
arabesque anti interwoven monumental cursive style 
calligraphy (above and helmv the pninted an:b) ol 
Quranic versus. 








Outstanding examples of this sophisticated 
art form were recently discovered when the 
Topkapi scroll was uncovered m Istanbul. 

Ihe scroll, with its 1 IA individual geometric 
patterns tor wall surfaces and vaulting is the 
work of a master builder who worked in Persia 
during the late 15' h or I6 4h century. It is the 
earliest ol Ms kind to have been found intact. 
Before its discovery, the earliest known Islamic 
architectural scrolls were fragments front the 
16' century around Bukhara, Uzbekistan. 

Arabesque can also he Moral, using a stalk T 
leaf, or flower, or a combination of floral and 
geometric patterns, and these designs equally 
fascinated European artists. Works from She 
Renaissance, Baroque. Rococo, modern art 
(particularly in the grotesque), and strapwork 
all featured the patterns. 

Leonardo da Vinci found arabesque 
fascinating, and used to spend considerable 
time working out complicated patterns. Ihe 
famous knot design was used by King Henry 
VIII, and it appears in his [jortrail on the 
border of his cloak and the curtains, Durer 
used geometric patterns, as did Raphael Ihe 


grotesque designs of I7 fc -century French artist 
lean Berain show it, and 16 |;| -century Italian 
artists called it rabecc/r/ 

One id the best known 2(> lh century artists 
inspired by geometric art was the S >utchman 
M C Fischer. He created unique and Fascinating 
works of art that explored a wide range of 
mathematical adeas, and not surprisingly he 
drew his inspiration from the tiie patterns 
used in the Alhambra, which he visited in 
1936. He spent many days sketching these, and 
later said that this 'was the richest source of 
inspiration that I have ever tapped’ 

It wasn’t only the Arabesque that came 
to Europe, because in the I A' x " century an 
important breakthrough for European Artists 
took place. From the Muslim world they 
imported oil paint. In the pasl they had only 
used tempera paint on wood panels, which 
was a substance made of a combination of 
egg, water, honey and the dye. Tire expensive 
linseed oi I pa i nt ha d a d ramat i c t? Ifect on 
European paintings as it enhanced the colour 
saturation of Flemish and Venetian pictures. 


t ;tockwisei r lhe fopkiipi 
scroll from the late I 1 "/' or 
UV -cenlwry, showing indi¬ 
vidual geometric patterns lor 
will I surfaces and v.-iulling 
compiled by a Persian messier 
builder; King 1 Iciuy V[ll 
in: led I'ldV- I M7) wiill the 
Islamic 'knot' slyle pal Cits i 
on the bordei of his cloak 
and curtain. He is standing 
on a liiikish carpet wllh its 
Ushak star: ceramic tiles with 
the blue patterns al 
Topkapi Palace in Turkey. 


‘The stagger¬ 
ing array of 
geometric pat¬ 
terns show the 
way the Mus¬ 
lim craftsmen 
explored the 
concept of in¬ 
finity through 
mathematical 
repetition.' 

Reporter Rageh 
Omar talking about 
lire Alhambra in 
Granada in the BBC 
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The Scribe 
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With the pen 
as a symbol 
>t knowledge, 
the art of 
■ alligraphy was 
in art in the 
emembrance 
of God. 



World famous Turkish 
zalligrapher Hasan Cclebi 
instructing 3 siudcnr. 


T ake yourself back to the classroom and your textbook where 
you had to repeat > line after line, letters and words to per let t their 
shape. Not all of us had the talent of producing artistic or even neat 
writing, using letters by themselves or joined up. The art of writing, with the 
beautiful and flowing text of calligraphy illustrates the Quran, the Muslims’ 
Holy hook famous statements and proverbs. 


There are many types of decorative writing, 
like Egyptian hieroglyphics or Chinese 
and Japanese script, but Arabic calligraphy 
developed independently from all of these, 
tt was around even before Islam in the 7 th 
century; but Muslims significantly developed 
it. 'Ihey used it in art, sometimes combined 
with geometrical and natural figures, but 
it was also a form of worship, as the Quran 
promises divine blessings to those who read 
and write it. With the pen as a symbol of 
knowledge, the art of calligraphy was an art in 
the remembrance oi God, 


Wilh this greal impetus to write artistically, 
a final ingredient gave calligraphy another 
popularity boost. This was I he mystical 
power attributed to some words, names and 
sentences as protect ions against evil, 

I he language of Arabic calligraphy belongs to 
Ibe family of ancient Semitic languages, and 
it comes in many scripts, the most famous of 
which are, Kufii and Ml sklh 

the Kufii' script comes from the cil> of Kufa, 
Iraq, where iL was used by scribes trail sc i thing 
the Quran in the KnTa school of writing- The 
letters of this script are angular. 













An ancient Kufic scrip! of two yuramc versts (21 and 22. chapter i I). 
The unde in ihc centre hL^niheh Lite separation between the verges. 


The Nu.<kh script is older than Kufic, but it 
resembles the characters used by modern 
Archie writing and printing. It is joined up, a 
cursive script, and round, and has a lew semi 
styles. As early as the 3l) ,h century; the famous 
calligrapher Abu Vdi ibn Muqla devised a 
systematic classification oi the script according 
to geometric principles, establishing a unit of 
measurement for letters and creating a balance 
among them. I 3e counted six l ursive scripts 
which became known as a1-nqJmn al sitta. 
Naskii calligraphy became more popular than 
Kufic, which was developed by the Ottomans. 

What to write on was given great impot tance, 
and before paper was introduced, parchment 
and papyrus were the main materials for 
copying the Quran, writing manuscripts and 
correspondence. Parchment was durable, 
lustrous, and luxurious, though only one side 
could be used. Papy rus was brittle and could 


not be erased, which made it useful especially 
for government records. But both were 
expensive, so when the cheaper a I lei native, 
paper,, was introduced m the late 8"’ century, 
the art of writing boomed. 

Paper was easily cut, shaped and pasted. It 
absorbed colour belter than cither parchment 
or papyrus. Papy rus was still occasionally 
used until the 3 l lh century, and the Quran 
continued to be written on parchment lor 
n long time. For most works though, paper 
became the new medium ol books, letters, 
official and private correspondence, and it 
was on paper that nearly all inventions and 
changes m the Arabic script took place. 

Not just paper was used 1o write on; almost 
any object can carry script, and calligraphy 
was also used on marble, brickwork, glass, 
textile, ceramics, woodwork, metal, and 
precious and semi precious stones. 


'Read: In the 
name of your 
Lord Who cre¬ 
ates, creates 
man from a 
clot. Read: And 
your Lord is the 
Most Boun¬ 
teous, Who 
teaches by the 
use of the pen, 
teaches man 
that which he 
knew not.' 

i hi ran (96: W5) The 
first verse ul she 
Quran revealed to 
pMiphcl Mohammad 
(pbuh) 




Ragbl:Tbf brsl uhsplerd the 
Quran in Jali DiWunt .style, 
gilded by master gilder M,l 
mure Dz front (he lopkapi 
Palace in Istanbul. 

Iklow, Heed pens used in 
calligraphy. The nih of each 
is cut specific jlly lei s|fi| |lie 
different style of writing 




Europe came into con lad with Arabic 
calligraphy through trade and gilt exchange 
between European and Muslim royal courts. 

At first, Europeans imitated Arabic calligraphy 
without knowing what it said, and Kufn 
inscriptions from I he I bn Tulun Mosque, built 
in Cairo in 879 CE, were reproduced in Gothic 
art, first in Fraiice, then in I lie rest of l ; uro|}£. 
Works like the carved wooden doors made by 
the master carver "Gan Fredus* in a chapel of 
the under porch of the Cathedral of Le Pay 
m France, and another carved door in the 
church of la Vaute Chillac near Le Puy are also 
attributed to the influence of the I bn Tulun 
Mosque. Traders from Amalfi in Italy who 
visited Cairo are believed to be responsible for 
the transmission of these designs into Europe 
as they had special relations with Fatimid 
Cairo at I hat time. 


In his book / cgacyof Islam, Professor 1 horn as 
Arnold said that a cross that probably dates 
back to the 9" century was found in Ireland 
with the phrase called the Basmnhih (bi-ism 
Alfoh) or l ln the name of God' inscribed in 
Kufk calligraphy on it. In other art forms, es¬ 
pecially painting, kufn iuscripiion was added 
for style. People were drawn to calligraphy, 
even the Renaissance painter, Gentile da Fab 
riano, used il to decorate clothing edge-bands 
of his people in bis painting Adoration of the 
Magi, 

Before pens, as we know them today, came 
other writing instruments including the ijulum 
or reed pen. Hie most sought alter reeds came 
from the coastal lands of the Arabian Gulf 
and they were valuable trading commodities. 
Their length varied between twenty -four and 




























thirty centimetres and their diameter generally 
measured one centimetre. Each style of script 
required a different reed, col at a specific 
angle 

Inks were in different types and colours 
with black and dark brown inks being most 
often used, all differing in intensity and 
consistency. Calligraphers usually made their 
own inks* and sometimes the recipes were 
closely guarded secrets. Silver and gold inks 
were used on blue vellum„ in frontispieces, 
for illustrations, and for title pages. Coloured 
inks such as reds, whites, and blues were 
sometimes used in illuminated headings. Ink 
pots, polishing stones and sand lor drying 


the ink were additional accessories used by 
calligraphers and scribes in their trade. 

Even with the advent of computers, the art of 
writing is not dying and nothing can replace 
the work of a skilled hand, a carved pert 
and flow mg ink. Calligraphy today takes its 
shapes on wedding invitations, music albums, 
postcards and signs. It is still being used for 
writing the Quran, and also illustrates hooks 
from art and architecture to poetry and 
technology. 


The beautiful 
writing 
strengthens 
the clarity of 
righteousness.’ 

The I'' t aiiph. -\li 


4 







I 


\ 0 0 
0 0 




Word Power 


L earning your alphabet will take you hack to your nursery school 
and the following alphabet comes with a (wish looking at the roots of 
some English words. These words have come from an Arabic source 
or they are words used by Arabic speakers that have passed into the English 
language with their original meaning. It is only a small selection as the actual 
list carries on into the thousands. 


I nl is for admiral, from amir-al- 
\s£M ‘commander of,,’ like amir ul-bahr 
commander of the seas;'. When the Romans 
adapted amir-al, they smuggled in their own 
Latin prefix ad-, producing admiral. When this 
readied English, via Old French, it still meant 
commander’ and it was not until the time of 
Edward lit that a strong naval link began to 
emerge; and for arsenal, from tint al-iiuitah 
meaning ‘house of making/industry 1 like a 
factory, This was borrowed into Venetian 
Italian, where the initial d was not pronounced 
and became arzami, which was applied to the 
large naval dockyard in Venice. I "he dockyard 
is known to this day as the Ar/enale. English 
acquired the wort] either I mm Italian or from 
French arse ante, using it only for dockyards, 

B) the end of the !6 |C| century it was coming 
into more general use as a "military storehouse’ 

is fur barbican, from the Arabic bab ai- 
batfdmh gate with holes’; and for 
ballyhoo, from bi-Allah irnwu meaning 'by- 
Allah it id, 


d 


is tor crimson, from ijirmizi which is 


related to the tjtrmiZt the insect that 
produced the red dye tjirmizn and for caviar, 
which may come from Earsi kayu tfar meaning 
‘having eggs’ or from tihav-jar meaning a cake 
of strength or power or ‘bread of lovers’ in 
allusion to its reputed aphrodisiac qualities. 
Others think it i ame from It^t wir in Turkish 
which means L tish eggs’ 


is for dragoman an interpreter or guide 
in countries where Arabic, luikish, or 
Persian is spoken; from the Arabic ttu fuimui 
and the verb, tariama to interpret, 

Ig3 is lor El-Cid, the hero of a Spanish epic 
l. l poem from the 12" century; from til 
Sayyui meaning The lord". 

rpa is for Foitialhatil, the brightest slur in 
L* I the constellation Pi sc is Austrinus, the 
Southern fish, twenty tour light years from 
Earth; fam til-hul means month of the fislf 

is lor ghoul. Ironi the Arabic ghuh 
meaning the demon; and foi giraffe 
from the A rabi c /tin if a. 

is for hazard, from jwsurn, which means 
‘play at dice", 

t list or Izar. a star i n t h e con st d la t i on 
- ^ Andromeda, from the Arabic ai-'izur. 
meaning the "veil or covering! 

I t| is for jar, from jut rah a 'large earthen 
vase’; and tor jasmin ironi the Persian 
yasmin. 

is ttn kohl, from kuht, meaning a fine 
powder; often of antimony, used in eye 
ointments. 

is for lilac, from the Arabic lihtk, which 
seas taken from the Persian nihik 
meaning indigo; and lor lemon, I mm the 
Persian timun, which means lemon’. 










is fur mafia, from an Arabf word 
imihiyah boasting' or ‘flashy 1 , i.e. The 
swank n’t' In Sicily an unusually ornate and 
demonstrative cockerel is described as 
‘mafioso; and tot mattress, coming from old 
french tmikras, which was taken from 
nuitmh, a 'place where something is thrown* 
and turatui 'to tit row’. 

is for nadir, a point on the celestial 
sphere directly below the observer and 
diametrically opposite (he zenith. It conies 
from tuidir us until meaning ‘opposite the 
zenith 

is Elm orange, from the Persian namrtj or 
turnings meaning orange. 

is for Fherkad. a star in the constellation 
Ursa Minor, from the Arabic al-farquit, 
meaning The call 

iAk is for ijunun. the ancestor to the harp 
051 and /itlei; introduced by at Farabi in the 
I O' 1, century, but used in Roman times as a free 
standing instrument, 

is lor the chess piece 'rook’, from the 
Persian mkh. 

is for sofa, the seal was originally an 
Arabian rulers throne and has been in 
existence since antiquity. I )rifinally sufftdk 
meaning long bench' or divan'; and tor sugar 
from the Arabic sjrfckcir meaning sugar; and 
for 'so long!' from nihuih a greeting and 
goodbye meaning peace. 

Q is |W tabby, which meant silk cloth with 
striped pattern’ and was borrowed in 
1638 from the I tench, 'Ihey used ftdds, 'rich 
watered silk 1 from Arabic frttali/, originally 
meaning "manufactured at a I Atlahiyah' a 
suburb of Baghdad. By 1695 the phrase tabby 
cat was in use. and tabby as a noun meaning 
'striped cat' developed by 1774; and lor talcum 
powder, which is from Latin talcum', from the 
Arabic hifcj. It was first used in Medieval Latin 


as'laic' around 1M7. and in Spanish fakoand 
French as Talc in 1582. In German it is 
Talkum. 


is for Umikalhai, a star in the 
constellation of the Serpent, from the 
Arabic i imuj nl-futyyuh, meaning the Neck ol 
the snake". 


is for vizier, from wtizir meaning porter, 
public servant 3 from the verb wazara, to 
carry; and for Vega, the brightest star in the 
constellation Lyra from the Arabic al-tuisrul- 
waqu "the falling vulture. 



is for wadi, a valley or gully that remains 
dry except during the rainy season, 
coming from the Arabic icuda' which means 
valley. 


H V in algebra, meaning "a thing, is an 
Arabic invention to solve mat he mat tc 
equations. 


, »l is lor yoghurt, Ihe original Turkish 
Lit * word was yogurut, but it bad become 
yoghurt by the If century. I he g is soft in the 
Turkish pronunciation but hard in hnglish, 

Kjjj said to mean, roughly, 'to condense' in 
Turkish, while yoy nr means L to knead 3 . 


is for zenith the point of culmination or 
the peak, coming from the l )M Spanish 
zenit which was from the Arabic writ. 


meaning path’, part of the Arabic phrase snrnf 
at-fa's "the road overhead* meaning directly 
above a person’s head 











Leli t<i right: Robinson 
CruSOE: with his mail 
Friday; an illustration by 
Kat i r: u Sofcerj; i rnrti [ hi i 
Tufayi't. ’sr< -r> r of I luyy ihi 
Fiujztffj, showing him with 
hss adoptive ’mother' a doc. 
Daniel Oefoe’s 3 8 1 " 1 -century 
Robinson Crusoe is almost 
idcnlkal to I bn Tufeyfx I2 ih - 
tentury Hayy rhn Yoqzun. 


Story Corner 


T om hanks in the film casta wav played a 21’-century 

shipwrecked character dragged violently from hU ordered business 
world and onto an island, where he had to learn vital skills to keep 
himself alive. No one visited him for four years. He forged tools from items 
he salvaged; an ice skate became his knife, a volleyball was his companion 
and a piece of netting from a fancy dress box trapped fish, hut is he really a 
2r i -eentury re-enactment of Robinson Crusoe or an eight-hundred year-old 
character revisited for a third lime? 


In early IS' 11 -century Muslim Spain, a gilled 
philosopher, mathematician, poet and medic 
was born. Ibn Tufayl, or Abu Rakr ibn Abd 
a I Malik ibn Muhammad ibn Muhammad ibn 
Tufayl al-Qaysi, to give his full name, became 
known in the West as Abubacer* I It held royal 
posts as an advisor and court physician, and 
he is remembered today for '/Ire .Story of Hayy 
ibn Yaqzan, which is now in the Bodleian 
library at Oxford, [his talc was inspired by an 
earlier story f rom the 11 " -century physidan- 
philostjpher Ibn Sina, who also w rote a 
narrative called Hayy ibn Ynqzarl about a 
century ear her. 


Hayy ibn Yttqzan means Alive, son of Aw ake 1 , 
so this is 'The Story of Alive, son of Awake", 
which describes 1 layy’s character passing from 
sleepy childhood to knowledge and ultimately 
knowledge, by means of which he can fully 
contemplate the world and his surrounding li¬ 
lt begins with Hayy as a child, a princess's son 
whose birth was secret. 1 ie is cast upon the shore 
of an equatorial island where he’s suckled by a 
doe and spends the first fifty years ol his life with¬ 
out contact with any other human beings. His 
isolation is in seven stages of seven years. I luring 
each seven-year stage he is bis own teacher and 
learns about himself and his surroundings. 
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Tbn Tufayft 12 1 * -ct-nlury Arabic imanuiuipt, nniv in iht- Bodleian J.ibrary, Oxfttrd. 


With the dtalh of the due, he passes from 
childhemd dependency to the activity uf an 
adolescent and then man. Here he laces the 
dilemma of what life is and what misfit lie 
ahead behind all thai he sets. By solving prac¬ 
tical problems and studying subjects from the 
anatomy and physiology uf the animals to the 
movements of the heavenly bodies, be contem¬ 
plates the concepts of soul and of the Creator, 
until eventually he makes the great leap from 
the intellectual apprehension of truth to tine 
inner, intuitive experience of reality. 

I bn Tutayl begins by describing the experience 
of truth as the perception of a totally dilier 
rot world, a state of such joy and happiness 
that one cannot keep it secret, yet cannot find 
words to describe it. I hose with little intellec¬ 
tual capacity rnay experience this state and talk 
about it with little comprehension. Others with 
more intellectual knowledge may achieve a 
degree oi mystical union through their i>wn ef 
furls. By repetition, the state may be prolonged 
and may occur in daily life, not only during 
periods o! devotion, until it becomes a familiar 
experience, like meditation. At this stage, the 
seeker is conscious of truth and of the self. In 
the succeeding stage, he becomes unconscious 
of the self and aware only of the holy. 


At this monumental point, a man of his own 
age arrives on the island, and ! layy meets his 
first human, A sal. A sal is a spiritual and devout 
person who has come seeking solitude to 
enable deep contemplation of the truth, which 
he ton has reached by intellectual means. 

Asa! Itlls 1 layy about his own society, describ¬ 
ing organized religion in his homeland f layy 
is inspired, and with the chance arrival of a 
ship both men visit A sal's island where the 
conventional approach to spirituality exists 
under the rule of Asa Is friend, Sahnuin. I layy 
wants to tell the islanders about his concept of 
truth, but he realizes no matter how much he 
preaches, the experience of truth must come 
from within. It occurs to hirn I hat for the ma¬ 
jority of human beings, religion is social and 
not spiritual. With this realization both I layy 
and Asal return to their contemplative lives, 

the first English translations of Hayy ihn 
Yaqzan appeared in 17D9, and only eleven 
years later Defoes I.ife mid Strange Adventures 
of Robinson Crusoe appeared. Many of Defoes 
contemporaries said his inspiration lay in the 
experiences of Alexander Selkirk, a Scottish 
mariner who passed over four years in solitude 
on one of the juan Fernandez Islands, 


The versions of 
how Hayy got 
there differ ... 
versions say... 
that, with some 
misty history 
behind it, his 
mother wanting 
to save him f ror 
a tyrannical kinj 
he was washed 
onto shore, in 
a little wooden 
box, filled with 
downy feathers 

/layy fbu YaqziUi II 
lufayl, mandated 
Darnel Abdal-Fia 
Moo 









'September 30, 
1659 -1, poor 
miserable Rob¬ 
inson Crusoe, 
being ship¬ 
wrecked, dur¬ 
ing a dreadful 
storm, in the 
offing, came 
on shore in this 
dismal unfor¬ 
tunate island, 
which I called 
the Island of 
Despair, all 
the rest of the 
ship's company 
being drowned, 
and myself 
almost dead.' 

/ iftt titul Strange 
Adventures of 
Robinson Crusoe 
Defoe 



Robinsun Crusoe with h™ pets in an illustration published by Currier & Eves 
New York in the late iy ,h ixdtury- 


I he similarities between Robinson Crusoe 
and Huyy itm Yatjzan are enough to make it 
probable that Detw knew the Muslim work, 
Crusoe is shipwrecked on an island and his 
solitude teaches him many lessons. He has to 
solve a myriad of practical problems of how 
to clothe and feed himself. The solutions he 
finds, and Ills struggle for survival can only 
tic successful through the attentive study ol 
his natural world and surroundings. I le has 
to know arid understand the climate, the 
landscape, the vegetation and the animals who 
share his island, 

] le goes through psychological anguish as he 
ex peri e rices i st )1 al it nii 1 om h ti n uu i sot, i el y. 
These overwhelm and lead him to despair 
until his exhaustion brings calmness. Only 
then can the voice ol conscience be heard and 
he senses the presence of the Creator, 


Robinson Crusoe's firsl visitor is notan 
intellectual, but Man Friday, In whom he 
passes on some of the lessons he has learned. 

Ihe similarities between the two works don't 
stop with the actual storyline, as the third 
volume of Defoe's writing on Robinson 
Crusoe, Series Reflections during the Ufa and 
Surprising Adventures of Robinson Crusoe* with 
iiis \ is ion oj the Attgciic World, also covers a 
range of moral, religious and philosophical 
questions. These are very much tike, but not as 
deep, as Hayy ibn YtUfititt’s* 




‘I saved the skins of all the creatures that I killed, I mean 
four-footed ones, and I had them hung up, stretched out with 
sticks in the sun,.- The first thing I made of these was a great 
cap for my head, with the hair on the outside, to shoot off the 
rain; and this I performed so well, that after I made me a suit 
of clothes wholly of these skins... I made very good shift with, 
and... if it happened to rain, the hair of my waistcoat and cap 
being outermost, I was kept very dry.' 

lift air l4 r Ad\*ntut& of KotoUM tmu v Daniel Prfa* 


one day he encountered an eagle splayed dead in a glade.... 
He spread out, so gingerly, its massive wings, its tail, his tail, 
he saw how it would cover him, so he sliced with a-sharp edge 
he had, and cut a flap of skin as loincloth..., threw the huge 
fail onto his back as a cloak and put the grand wings on his 
arms, and now walked like a winged thing commanding space 
on the forest floor as the bird had commanded space in the air 
in flight, and the other animals fled from him in fright...' 

Hayy tin Yaqzari Mm Tufa* I, translated by Dan id Abdal-I layy Moore 














Translating Knowledge 


W HAT IS STRIKING ABOUT EHh DISGUV I-Kl £S, innovations, 

research and writings of Muslim scientists and scholars, during the 
European medieval period, is their insatiable thirst tor knowledge. 
This was not knowledge for the sake of knowledge; in most cases it had 
practical application improving the quality of life i >f the people. 


There was also a spiritual influence's Prophet 
Mohammad (pbuh) had said: 'When a man 
dies his actions cease except for three things; 
a continuous charity, knowledge which 
continues to benefit people, or a righteous son 
who prays for him 1 . 


I his thirs) for knowledge was infectious and 
even reached its tentacles across oceans, 
touch i ng nr >n Mu si i ms wh r > floeked to 
absorb the vast encyclopaedias, based on 
experimentation that the Muslim polymaths 
had produced. 


Klght: Ibn al ttaitham, un 
the left, and Galileo both 
explored their world through 
observation and rational 
thought. This is emphasized 
here on the front ol Jnbanncs 
T k-vcUus's 5cJcn£jgnrphifl T 
a 1647 description of the 
Moon, In <il-l tail li ain's hand 
is a get tunetric al diagram, 
while Galileo dutches a long 
telescope. 


Amazing energy was shown by encyclopaedic 
individuals who were writing down their 
findings al incredible rates, filling up 
enormous tomes with groundbreaking 
information. Books ran to thousands of pages, 
numerous volumes and vast libraries. I he 
golden age of this civilization, the 8 Lh to the 
13 th centuries, saved ancient learning from 
extinction, modified it. added new discoveries 
and spread knowledge in an enlarged and 
enriched form. To read more about great feats 
of learning and knowledge gathering see the 
'House of Wisdom' section above. 

At the heart of this understanding was ihe idea 
of direct observation. In order to understand 
how something worked, you had to sec it with 
your ow n eyes, and only then could you write 
it down. One man, Ibn al 1 Hah ham, in the late 
3 O'" century, did his experiments in complete 
darkness. Ibn al-Hail ha in was one of the first 
people in the world to test his theories with 
experiments, establishing one of the keystones 
of all .scientific method - prove what you 
believe! You can read more about him and 
his experiments in Ihe Home chapter and the 
'Vision and Cameras' section. 


Daniel of Motley was an Knglish vicar and 
scientist, bom in c. I MO, from a small. 















A view of Toledo, Spain. In the \ Z 1 *' century, Muslim Tnlcdn hosted 
simultaneously iit Iosm three religion* (Muslims., lews, tmtJ Christians) 
as they Jived and worked side by side. This melting pot of people and 
ideas attracted scholar* and translators from tiast and West. 



sleepy village in Norfolk, who went in search 
of knowledge. I Ic's just one example of an 
out ward - looki ng a nd for ward l h i nking 
European who opened Ids mind ten Muslim 
knowledge, 

Daniel was possibly a student of Addard 
of hath, who had written to the future king 
Henry II saying 'll happens that you nn| only 
read carefully and with understanding those 
things that the writings of the Latins contain, 
but you also ,,, wish to understand the 
opinions of the Arabs concei ning the sphere, 
and the circles and movements of l he planets. 
For you say that whoever has been born and 
brought up in the hall of the world, it he does 
not bother to gel to know fhe reason behind 
such wonderful beauty, is unworthy of that 
hall and should be thrown out.,.. Therefore 
I shall write in Latin what I have learnt in 
Arabic about the world and its parts’ 

To further his education Daniel, like many 
young students, left his native England, and 
headed east, first stopping at the University 
in Paris. L nfortunalcly, it had become ‘stale 
and moribund' and he could hardly wait to 
leave. He said 1 hese masters [in Paris| were 


so ignorant that they stood as still as statues, 
pretending to show wisdom by remaining 
silent/ 

So where did he go? Well, in his own words 
since these days it is at Toledo thai Arabic 
teachings are widely celebrated, I hurried there 
to listen to the worlds wisest philosophers/ 

In ] 2 ,h -century Toledo at least three cultures 
lived side by side, Muslims, lews and 
Christians. This was a time of cultural richness 
where all shared the same, breathtaking desire 
for knowledge, Today the way they worked 
and lived together is known by the Spanish 
word as umviv^nciti. 

Whal was really exciting for the English 
clergymen was what was turning up in Toledo, 
which had been retaken by Christian armies 
in 1085 01, Before they’d only had fragments 
of classical Greek texts, and many of these 
were forgeries. Now they were hearing that the 
Muslims had vast resources of the knowledge 
they yearned for, which wasn't only classical 
Greek. This had been pulled apart, rebuilt 
and added to in an immense way by over hve 
hundred years of Muslim scholarship, 


'On the Day of 
Resurrection 
the feet of the 
son of Adam 
[man] will not 
move away 
till he is ques¬ 
tioned about 
four matters: 
how he spent 
his lifetime, 
how he spent 
his youth; 
from where 
he acquired 
his wealth and 
how he spent 
it, and what 
he did with his 
knowledge/ 

Prophet Mohammad 
(pbtih l narrated by 

,il I irrmdlu- no.241 ~ 





The real jewel of Toledo is to be found in the 
city's libraries and involved all three communities 
[Muslims, Jews and Christians] working in a par¬ 
ticular field, translation. Teams of Muslims, Jews 
.ind Christians translated texts into Arabic, then 
into Castellan Spanish and Latin. It required close 
cooperation and religious tolerance. The Andalu¬ 
sian word for this is convivencia and means 'living 
together.' 

IL porter Rageh Omar pro cntimi the 
flHC [u 1 lumii. Hi t" 'tfti’tfpi 


A li h ciugh 1 h tii LFtaiid-p- af 

Arabia mutniJJieripW were 
burnt, there are still dhciut 
2500 translated manuscript:, 
(from Arabic to I.atin) in I he 
Toledo Cathedral archives, 
dating from E Janiel nE’Mor 
ley's day. 



It was in l2'* 1 -century Toledo that possibly 
Lhe greatest translation effort, from Arabic 
to Latin, in the history of science look place, 
which attracted every singlem hided scholar 
and translator of ihe ( hiislian West, 

Important works by (heck philosophers 
and mal hemal ici an s, which hat I heen lost in 
the West, were turning up in Toledo, saved 
and enhanced by the Muslims. The critique 
and commentary oil Aristotle by I bn Rushd, 
known in the West as Avcrroes, was the real 
start of Hurope’s classical revival and this was 
two hundred years before the Renaissance 
began. 

Many of the eonimeniaries on and summaries 
of Aristotle's works bj I bn Rushd, writing in 
Arabic in Cordoba in the late I2' 1 century, 
were translated into Latin by Michael Scott, a 
scholar from Scotland who died before 1236, 
and by his successor, Herman the German, 
These Latin translations, made both in Toledo 
and Sicily, were destined to set f urope ablaze: 
'He [Avermes] would launch Palis as the 
intellectual capital of Kuropc.,,. Aver roes was 
trying to defuse a conflict between science and 
religion because the truth revealed by science 
was often at odds with lhc truth of divine 
revelation. This attempt had the opposite effect 
when his ideas came to the attention of the 
Christian church. They immediately banned 
Avermes and Aristotle s works. The Paris 
intellck luais fought back and a debate raged 
for years’ says Rageh Omar on the HB( fs An 
Ishmik History of kuropc. 

As well as Michael Scott and Hamel of 
Morley, the city of Toledo was buzzing with 
contemporary translation scholars. There 
was also Gerard of Cremona, who was 
translating important works like al Zahrawis 
thirty-volume medical encyclopaedia into 
Latin; Ibn al I hiithams voluminous Book 
of Optics; a I Kindt's treatise on geometrical 
optics; al Razis Dc tiiuminibus (1 ffllibite or 





We ought not to be 
embarrassed of appreciating 
the truth and of obtaining it 
wherever it comes from even 
if it comes from races distant 
tnd nations different from us. 
Nothing should be dearer to 
the seeker of truth than the 
truth itself, and there is no 
deterioration of the truth, nor 
belittling either of one who 
speaks it or conveys it.' 

I Kindi 9 LinUu\ Muslim xMcnti l 
nvii hemal w i.m In mi i ami phi ml* nut 



Today King Peter Ls palace 
in '! i>k’dt> is a renin: kir 
reaching Arabic and Hebrew 
iransiation skills. It is a 
l V"-century Murfcjar £ihr 
name tor Muslims whtu 
slaved under Spanish 
rnl::t building .uni, Jl liiis 
tiniL', |ewvi"hri.Slidm and 
Muslims lived and worked 
togelher translating huge 
scholarly works from Arabic 
and Hebrew into Latin and 
Spanish. 


A Study uttii (lossifiuiitoii of Salts tttul Alum s 
(nuiphtJti'ffc and i hi me runs books by the Ranu 
JV. [LiSii brothel's. What’s amazing about f ierard 
oi Cremona is that he made over eighty 
translations hut never had a full grasp o| 

Arabic. Instead, lie had Its work with and rely 
on Mozarab locals and ihe Christian Spanish, 
who knew the language. 

I he BBC's V'nhi's From Ihr Dork programme 
says''Ihe process [of translation] varied from 
translation to translation - Sometimes it was a 
tea til helped by a local person with Arabic as 
their mother tongue. I le read the text aloud 
to an intermediary who also knew Arabic and 
was expert in Romance, the language which 
preceded modern Spanish. Then the Romance 
translation would be put mte Latin. Some 
translators could work alone as they had lull 
command ol all three languages.' 


I von though Alfonso VI had taken the city 
into Christian hands it remained 'Muslim' in 
that the lingua franca was still Arabic, spoken 
by Muslims, Jews and Mo/a mbs alike; I he 
culture and customs were Muslim; and the 
architecture was Islamic. Long-winding and 
narrow streets provided moms for Lodgings 
and stud) lor all the translators and scholars 
who arrived. For all these western scholars, 
Toledo really was the place to he. 

Manuscripts of the Latin translations made 
in Toledo are still in the Toledo Cathedral 
archives. About 2500 manuscripts are here, 
including translations from Arabic dating 
from Daniel of Morleys day, 


















European Universities 

T he oi dest English and European UNIVERSITIES, where some 
of us receive our undergraduate and postgraduate degrees, started to 
appear in the 12' 1 century. They spread quickly from southern Italy and 
across to England, but why did they suddenly appear? 


Left to right; Kings College 
Chapd, Cambridge 
University; A l- Azhar 
University, Cairo. Egypt; 
Chapel of Exeter College, 
Oiloni University. 


Muslim learning hit medieval Europe when a 
massive translation exercise began in the 12 ,h 
century of Arabic works from the previous 
Jive hundred years. "I he main centre of this 
translation was Toledo, which you can read 
aboul in more detail in this chapter in the 
Translating Knowledge* section. 

Before this reservoir of knowledge spilled 
north. Learning in Europe was really kept in the 
domain of the clergy who mainly studied the 
Bible. The church was the teaching institute, 
and to get a good education you had to 
become a member of the clergy. Bui scientific 
or rational thought wasn’t encouraged, In fact, 
if anyone offered a scientific explanation other 
than one grounded in religion, the)’ would 
more than likely have been called a heretic and 
met an unlbflunule end. 


At the same tame in the Muslim lands scientific 
thought was widely encouraged- So when the 
Arabic Works were translated, the rational 
thoughts from experiments carried out were 
made available in Latin to a new audience. 

This established'rational scholasticism 1 in 
Europe. As you’ll discover in this book, one of 
the main achievements of Muslim scholars a 
thousand years ago was dial they introduced 
uii experimental approach and Look nothing 
lor granted. I he greatest pressure was from 
Averroes, as I bn Rushd was known in the 
We si , whose radical espousal of Aristotle 
rocked the whole continent, starting with Paris 
and then hitting the universities of Padua and 
Bologna, This blew open the whole subject, 
proving that there didn’t need to be any 
conflict between religion and science, 











The in tin x of these Muslim tomes of 
knowledge, which explored the world and 
heavens in a rational way, mean? that new 
institutions appeared in Europe. No longer 
could these new ideas be kept inside the 
monasteries. So learning shifted from here lu 
cathedral schools. The monasteries had limited 
students to a pa nit idar order, but the eat bed ra I 
schools gained international reputations 
drawing students from all over I mope, and 
producing metre independent, liberal thinkers. 

One of the new leading institutions was 
Chartres, a French cathedral school. The 
work done here paved the way and laid the 
foundations for the Renaissance. I nder the 
tuition of Thierry of Chartres, m the 1140s, 
students were taught that the scientific 
approach was compatible with the stor y of the 
Creation in the Bible. In other words, religion 
was no longer contradicting science. This 
was a revolutionary new concept and Thierry 
was incredibly courageous, teaching despite 
outraged critics. This emerging scientific spirit 
of Europe found answers in Muslim books, 
which I h ierry was am hit i ous In collect, and 
his personal library contained many texts 
translated from Arabic. 

These cathedral schools soon gave way to 
the rise of universities towards the end of the 
12 rh century, although they were not granted 
recognized charters until the late 13 11 ' century. 

So the availability of well referenced and 
researched material kick-started European 
tertiary' education. The first university of 
western Europe was at Salerno in southern 
Italy, which burst into life in the late I l ,h 
century after the arrival of Constantine the 
African. His rich cargo of books came initially 
from his native Tunisia, and legend has it that 
he fell into the sea and lost part of his treasure, 
but what he salvaged, he translated into Latin, 
these medical hooks had come from the al 
Qayrawan Mosque college complex which 



you can read more about in Buis chapter 
in the' Universities 1 section. It was these 
books that triggered the beginning of more 
advanced medical learning in Europe, because 
previously Europe had little or no access to 
research undertaken. 

The French city of Montpellier was an offshoot 
of Salerno and a major centre for the study 
of Muslim medicine and astronomy. It was 


The French cathedra[ 
school, Chari Hfs, was w 
i :>E I It l; leading instilu turns 
in ihe L | l3 ' anti 12" ' eenlury. 
1 he wi ji k done hrrt I a id 
the loundalions km ltie 
Renaissance. 
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A dissection lesson at tht 
faculty of medicine in 
Montpe11 ier U n K visit) , 

I Til nee iron-, a M 1 century 
French manuscript. Regai¬ 
ning m i he } 2 rJl century, 

Mi tn tpe-l | ier wuw a m aii» l t n - 
Ire lor I he sillily oE Muslim 
ntedicii ie lu id as Tee nit mi >. 


close ti i Muslim Spain, with its large presence 
of learned Muslims nud Jews. Montpellier 
attracted students from all regions to study as 
early as ] 137. One such student was Robert 
the Englishman who arrived around 1270 and 
wrote a treatise on the astrolabe* Dc Asltohtbio 


Canones, and a treatise on the quadrant, 
both astrolabe and quadrant were Muslim 
instruments and you can read more about 
these in the l niverse chapter. 


By the beginning of the 12" century the 
thought powerhouse id the Western world 
had shifted to Paris, 'a city of teachers', as the 
knowledge of Arabic works was continuing 
ils journey with roving schotarS- The Paris 
intellectuals were in three great schools: the 
cathedral of Notre I )ame, the canons regular 
of St Victor, and the abbey of St Genevieve 
across the river 

The cathedral school of Notre Dame showed 
the greatest transformation and by 1170 the 
university was taking shape as it was fed by I he 
translated, scientific cutting-edge material that 
was filtering north, 

l ittle by little, Parisian masters and students 
grouped themselves into four faculties; arts, 
theology, law and medicine. 1 hese centres 
of learning gave birth lo Oxford 1 niversily, 
partly because Henry El banned English 
students from attending the University of 
Paris fmm ! 167 onwards, and part Iy because 
Paris is as stagnating. Daniel oi Morley, a 12 1 ' 1 
century visiting natural scientist said it was 
becoming stale and moribund' and he moved 
on to foledo, the new intellectual epicentre* 
Daniel himsell would return to leach at 
Ox lord, and would certainly supply it with its 
firsl books of science, which oi course he had 
imported from Toledo. 

Many historians today say that the blueprints 
of the earliest English universities like Os lord, 
came with these travelling, open-minded 
Si holars and returning crusaders who, as well 
as visiting Muslim universities in places like 
Cordoba, brought hack the translated honks 
based on rational thought and not prophecy 



Might Notre l tame Cathedral, (ms of 
three grc,it Jifimnls in Paris ib;u rc- 

.. l'evl-i! ,ifu 5 1 j jnsmillL'il Muslim *i£.icifice. 
















03 MARKET 


'It is not per¬ 
missible to 
sell an article 
without mak¬ 
ing everything 
(about it) clear, 
nor is it permis¬ 
sible for any¬ 
one who knows 
(about its de¬ 
fects) to refrain 
from mention¬ 
ing them.' 

Prophet Mohammad 
(phuh) narrated by 
a! Hakim and 


Whether it was through bartering goods gold, paper currency or digital transfer 
people have been making deals and acquiring produce for many millennia in the 
market place For twelve hundred years the Islamic world was a powerhouse 
of knowledge influence and innovation all driven by a massive economy that 
bought and sold across three continents Enterprising Muslims were producing 
goods at a fast rate and great leaps in technology across many industries from 
textiles to chemicals meant that vast numbers of people were employed in the 
flourishing sectors 

Agricultural techniques accompanied by research improved irrigation and 
landownership rights meant that the standard of living was raised as peopie 
ate organically friendly food Farming innovations included using pigeon manure 
for fertilization, a technique mastered in Iran where towers sixty to seventy feet 
high were dotted around the f ields to house the birds 

As these practices and knowledge drifted west they accompanied coinage 
cheques and paper while treasures of the world drifted back into the hustle and 
bustle of dynamic cities like Cairo Here the buzzing markets were the endpoint 
for products coursing through the Islamic world on vast trade networks 

In this next chapter you 11 peel back the layers of commerce to uncover the 
market place and its subsidiary industries that weren't so i Jifb ent t r 
ours today. 


















Agricultural Revolution 

T on \\ , wv are mort’ detached from out food sol nets than we were a 

thousand years ago. F ew ot us work the land or raise our own animals. 
We visit the local shops oi supermarket to sample the delights of the 
ivorid, and can devour mangoes from Pakistan. American strawberries, Dutch 
mushrooms and beef from New Zealand or Argentina. No longer do we have 
to wait for summer apples or rely on pick Jed vegetables in win ten instead we 
just move along to the next shelf. But this concept of global tood, not linked 
to local seasons and climates, is nut new. What is new is that it is down in, and 
not grown on our doorsteps. 


It is a blessed 
act to plant a 
tree even if it 
be the day the 
world ends' 

Prophet Muhammad 
(pbuh) narrated 
In VI Bukhari and 
Mimed 


Coml-i n m ijiirially imm Indus 
Wlis mtmdu,. l'lI .lsi _l m.inii' cuip 
in Si l 3 K .leiJ .il-A iiJ.iIils. 


In the 4' century Muslim farmers were 
m.iI-,:ns; hmnv.iE inns. introducing new l 
from nil around llic At t i n I i m world; develop tug 
inleusii c irrigation sidnus; rising global 
knowledge lor focal cuodiltnns in a wicntilic 



wav; and pro mol lag practical fanning ihal 
i o l I Luled i 11 d i \ i d lj a I La s l d a \v i rersh ip. t h i.s a II 
meant they could have a diver-sin or mod 
previously elesllv .i liable. 

’Mu 1 success of their tanning ahocame hum 
hard work. With their low ot the land, no 
natural obstacle could slop Muslim fanners: 
lliec kirinclled through the mountains theii 
aqueducts went dm nigh deep ravines, and 
they levelled the rocky slopes ol the Spanish 
sierra with infinite patience and labour. 

Global Knowledge and Scientific 
Methods 

being from a t h ili/.itiou ot traveller Muslims 
combed the kimvn world tor knou ledge 
and information, journeying in llu hardies! 
oi environments iroiu the Steppes ot \hj 
to the Pyamees. ileliitling all ihe^ .saw to 
produce huge agi [cultum! manuals, these 
were it spectacular cultural union of sctenlifii 
knowledge tinin the past and like present. I rout 
the Near hast, tin Maghrib, and An. lalusi.f 
said Amer ican historian S S J St ■ 0 L In 1401. 

As brutes ,nr Andrew Watson from the 1 ui 
veisily ol lor'oiUo say the Muslim world 
was ’a large miilicd region which lor llncc or 
knit ceuttiries ... was muisualU receptiu to 
all that ivas new. It was also LinosualEy able Ui 






dirli.^v novelties.... Altitudes, social striktuie, itlStUu- 
linus, Li] 1 c .isli ljl hue, ■ icitiiliL progress and economic 

blt vi.'I« n|>i i i-l‘[ ifL .ill played .1 part_ \nd nut only agii 

cuhure but also oilier spheres ol the e r eonumy and 
1115m areasol life lhat h) outside the economy-were 
loikheti hi ihis vapaeit} to absorb liiiJ to transmit." 

U li ■ v,i u i 1’. .:■! . uwk ■!■ • ■. k-:: dm; I torn a 
diversity at'geographic areas, Muslims could rear 
the fittest horses and sheeps and eiilliviile tlu best or 
chards uitd vegetable gardens. I lie -, knew how lo fight 
insect, ptests, Lise fertilizers,, and Were eV peris sit grtvh 
flip trees and crossing plants 10 produce new vai ieties. 

New Crops 

In the ancient Mediterranean worlds general It 
speaking onl> winter crops were proven, and each 
held would ptve one hai vest ever"y two years. I hat 
was before llse Andalusian Muslims arrived witli crop 
rot&lion techniques as well as new crops, many front 
India I liese needed warm or lien weather, which 
was provided by ihc loop summer days, aEthough 
I here were also dry months with I illIe rain. With 
the Muslim inti eduction nt le t igatfoiij though, tour 
I '..Li v l .-.Is eJib year could now be produced. 

Subtropical crops, like bananas, were proven in 
tfie coastal jIlLi is ol the country ami ihc new crops 
itkluded rice, citrus Iruit, peaches, prunes, silk, 
apricots, cotton, artichokes, aubergines, cot ion, 
sal I roil and sugar cane. As well as introducing sugar 


thv tuttmifnm of suj< u mu m the W <t s pruni from 
hhurz'zttw tn Pi r±ui. tunl thnutyhout thv tniddh 
i fyt * r (lilt' othhiit Sit -it J no ft ruin un/ (nr 

its initnitfni tuii oti a Uirvi a 1 tilt Un art of Mivnr 
• i‘fi uji^c Wits pruitiscti xtnisiwh' bv the \rtilh. L ndei 
Muslim nth the growth and nninufihfur of tilt mn* 
spn tuf f ir unci it hit, from India hi Momao Ihnm^i 
tin \lti dim dominions it? Spain ami N nth it rnnJitd 
turnpi. Guv It Strung 20 tcniunont ntali t 
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viPtiu. 1 of tltc cn.^1% rliat ihc 
Mllkliuw Itm.i.'lu in .iriJ 

in I urnpa in l in [if 

iTLin.1 it'll In rii'Eil) tilrus 

Iruicv. J^U'n and ii y,\. 

The greatest 
service 
that can be 
rendered to 
any country is 
to add a useful 
plant to its 
culture.’ 

IhoiTMN fcIflTMIM 



cane to Spain where it had a huge impact, 
Muslims also took at into Ethiopia, while also 
making the i ast African island of Zanzibar 
ta eih.] us tor its Eligh quality sugar 

A silk indent* y Ho unshed, flax was cultivated 
and linen exported, i ■vparlo grass, which 
grew wild in the more arid parts of Spain, was 
collected and turned into products like baskets 
and floor coverings 

Al MasLidi, a 1C 1 century Muslim traveller 
and historian, wrote about the introduction 
of orange and citron trees: 'The orange tree, 
shap ! r nl- ntira nj, a nd th e ci tron tree,.rtf- utrujj 
al-iuitdtito\vitr t were brought from India 
a murid 300 AH (912 CE.J and were first 
planted in Oman, from here they were carried 
via a I Basra into Iraq and Syria. In y very short 
time they became numerous in the houses of 
I he people of tarsus and other Syrian frontier 
and coastal towns. Very quickly the trees were 
sprouting up over An hot h, Palestine and 
Egypt where but a short time ago they were 
unknown’ 

1 he transfer of such crops was often due to the 
enthusiasm of individual people, like VYbd al- 
Kahmau l who, out of nostalgia for his Syrian 
landscape, was personally responsible for the 
introduction ol several species, including the 
date palm, to make himsell fed more at home 
in this new land of al Andalus or Spain, A 
variety of pomegranate was introduced from. 
Damascus by the chief judge of Cordoba, 


Mu'awiya b Salih, and a lordanian soldier 
named Safar took a lag cutting and planted it 
on his estate in the Malaga region, this species, 
called ttifri a tier the m tidier, spread over [he 
land. 

llte new crops were also sii^esslu! bee a use the 
far fliers could identify suitable soil types for 
each, and had mastered grading techniques for 
plants and trees The farmers also had access to 
the written works and oral traditions of ancient 
peoples that had been painstakingly recorded. 
In addition, exchanges between experts 
became increasingly frequent, so that in all 
major towns the libraries were lull of works on 
agriculture, 

Irrigation 

As weVe read, crops were grown in the hot 
summers, and some of the new u'ops needed 
more water than was available, such as sugar 
cane, which had to he watered every foui 
to eight Jays. Rice had to be continually 
submerged. Cotton was grown horn the end of 
the l l ,h century and, according to the medieval, 
historian lhr BassaL had to he watered every 
two weeks from the time it sprouted until 
August. Tne Andalusis were ^ell sufficient in 
cotton, and exported to Sijilmasa (Algeria) and 
as far south as Ifriqiya, Africa, tt ranges and 
other citrus plants were also irrigated, as were 
many other fruit trees, and dry farming oops. 

So how were these water demands mel? Lhe 
same way as today, with widespread and 


h 





intensive irrigation s) sit ms, made nol with 
tli.LL i l: pLitup? and plast it pipes, but jn 1 -ad 
with the ingenious apparatuses of then lime. 

>■ luslirm were e-spats in raiding water by 
several metres, guaranteeing a constant flow 
hy using both pumps and water wheels or 
iwi iu.s. In the Vak 1 nda area alone around eight 
thousand tiorias were built to lake water to the 
rice plant at ion s. 

Murihns also harnessed animals tri power 
machinery, devised advanced gearing 
median isms. and dug underground canals or 
qtiUiU:- 1 l> take water through harsh, barren 
dr .l'i Is, like the Sahara. You can read more 
about irrigation and water practices in Lite 
\\ a l er M aiia ge merit ;u id *R a isi ng \\ ales 
sections in this, chapter. 

k>r the watei to make it to the fields, the level 
of lhe irrigation systems had to be Correcth 
calculated, and Ml dims had the advantage of 
the advances they had made in mathematics. 
By using triungulation they could accurately 
make measurenienlso! height. 

It Vl asril only mathematics that helped 
agricuhuie, because major advances in 
astronomy m 11 1 century lb I edo, Spain were 
also havmg an impact. As reporter ftageh 
Omar says m the BBC's ,4« Ishimk History 
of I.ttwpt' ... astronomical tallies were used 
m agriculture ... the tables showed times tor 
plamuig and harvesting! 



New Landownership Approach 

The last important factor for this boom in 
food production was the development of a 
new, vigorous system <4 ownership. Farmers 
could now worl more Lor themselves and the 
community, rather than in misery, sui luring 
exploitation at the whim of big landowners. It 
was a revolutionary social transformation in 
land ownership when labourers' rig fits were 
introduced. \ny individual line' the right to 
buy. .self mortgage tube it and hit m the land, 
or have it farmed according to his preferences. 

Liven impoitant transaction concerning 
agriculture, industry, <■ ommeree and 
employment of a servant involved the 
signing of a contract and each parly keeping 
a copy, those who physically worked lbe¬ 
laud received n reasonable proportion of the 
fruits of their labours, and detailed records of 
contracts between landlords and cultivates 
have survived, showing that the landlord 
retained anything up to one half. 

With these four major innovations namely, 
global and scientific knowledge, new oops, 
irrigation and land ownership agricultural 
development erupted on a scale previously un¬ 
known. Before, people lived on ?. subsistence 
basis, but now the quality of life increased dra¬ 
ma tic a Sly, and an enriched diet for all was pus 
srbie with the introduction <4 Iresh fruit and 
vegetables. These were available all year round* 
with less needing to he dried for winter. 

Citrus and olive plantations became a 
common sight, and market gardens and 
orchards sprang up around every c:iiy. All 
this involved intensive cropping, which could 
have led to decreased soil fertility, but the 
technique of intensive irrigation coupled with 
I c rt il b.al i (>n tec h n i qucs, u s i r>£ ma i nly pigeon 
dung, had been mastered. 

Animal husbandry and selective breeding us¬ 
ing animals from dilferent areas meant horse 


The Spanish 
Muslims' 
agricultural 
system was 
'... the most 
complex, the 
most scientific, 
the most 
perfect, ever 
devised by the 
ingenuity of 
man.’ 

ly^'cenuirv 
American historian 
S P ScoM 



slocks improved find strong Larrups could uir- 
n lilt' Saharan caravans. Animal i!<.iiiuil , \wis 
available, as well as n\ Iht animal products like 
meal, now plentikil in places where m the past 
it had been a Iumet). and wuok I lie: ti jteijUduy 
products from [he Maghreb l egion oiTunisia, 
Algeria and Mnrucuo ’.utm bee a me known 
throughout I he world. 

Not nntv wool, but uuw silk and cotton Were 
being prcsduced. Colton, originally 1ro.ni India, 
became a itui ror crop iu Sicily and le I \ n d a hi s, 
making previously rare luxury goods available. 
Within y relytinly short period, people had 
access to a wider range of textiles lor cloth¬ 
ing. ivl iJi now came in a gtvyter variety of 

Coll Hit's. 

Just as Liie Muslims ni i ester vear wanted 
their people to have an increased quality o! 
lile, so the Iminci i)t today alsu slrbc tor a 
similar level Ot HiCCcss 'they are also .searching 
hit concepts to revolution i/l 11 -criilLtn 
practices to heuehl all, 


7l j> admit h e/ with dtfftt ttli\ that 
a nation iijI nonnitts *otdd Itiitv 

Avion n imp fortn ii/ n^i it uitur il 
t i htuifui > otluT than xm'rrfjj 

it/ji at tiihl haih\. 

fht tnitumtvption' tom* from tin 
rarity of work* «^ri tin suhja t 
If nr took tin frothiT lo oprn up 
and umstdt iht oLt matins* rtpts, 
*0 iitfjm i Jt ii % nt// / l t itungvd so 
nninr pn'tudhts will be dvstrowd, 
A C hothotim au. 
f^ tontntv kntnh tinnslatoi 
and m hofar 


imuit.iti l ■ Mud ini tai liters in tht v lcuUii i were pi— i.lliiu. n 
crops, developing stale ni Lite art irrigjtiun letiwiqucfc,using 
iifgdiiic Jerfitijtvfs, lurn^ii^ trluLmt knowledge in local .e!c;ih, 
unit busing I heir agronomy on wjculitu tmdrngs. Ibis .ill W lo an 
‘nj-'riLiiJttirj.1 revoEutmii' itui king J'rcsh [nod available lo more jstnpte. 

'1»E 
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Farming Manuals & Ecological Balance 


F I or a (lAKtn.N on < u«p to eii OOM there has to be an ecological 
balance between nurture and nature. 1 he elements ol soil, water and 
human intervention have to be in distinctly proportional amounts to 
ensure a good flowering and harvest In their bid to achieve maximum output 
without destroying the things they relied upon, namely the soil and plants, 
Spanish Muslims started a systc malic stud\ of agriculture, including, soil 
chemistry and soil erosion, hundreds of years ago. 

»' f k— 1 


Muslim agriculture was a sophisticated 
allair, which resulted it: an ecologically 
friendly and very productive system, The) 
lead farming books that explained just about 
everything in detail, like bow to enrich the 
stiil by ploughing, normal and deep, hoeing, 
digging and harrowing. Soil was classified, 
and so was water, at cording to its quality. I bn 
Bassal, gardener to the Emir of Toledo, wrote 


a Book of Agriculture m I0K5. This classed ton 
types of soil, assigning each with diucicnt life 
sustaining capability s according to the season 
of the year. He insisted that fallow land should 
be ploughed four times between January and 
May and, in certain cases, like tin cotton crops 
that were planted in heac) Mediterranean 
coastal soils, be recommended as many „is leit 
plough mgs, 








Ibn jS-Awvv.im, a 12' 1 century botanist from 
Sei ille lli Muslim Spain, gathered together 
previous studies of (l reek, hgyptian and 
I Vrsian scholars into a Book of Agriculture, 
which had thirty tour chapters on agriculture 
and animal husbandl y, while also giving 
farmers precise instructions- U included 585 
plants, explained the culm at ion of more 
than hi tv Jr li it trees, made observations of 
grafting, soil properties and preparation, 
manure, plant diseases and their treatments, 
gardening, irrigation, allin dies between trees 
and beekeeping. It covered all you wanted 
to know about olives, from how to grow the 
tides, the treatment of (heir diseases, grafting, 
harvesting olives, to the properties of olives, 
if lining olive oil and their tondi Lion big. Then 
there was a section on ploughing technique 1 , 
their frequency, times for sowing and how to 
sow, watering after sowing and during growth, 
mai n tenance o f pla nts, am l ha r ves t i ng. S 0, 


with all tliis in formal inn an avid farmer 
couldn’t go wrong, and it was all published in 
Spanish and French between the end of the 
18 th and the middle of the 19"* centuries, 

[hen there was the remarkable technical 
accuracy of the Famous Calendar of Cordoba 
of 961- liach month of the year had tasks and 
timetables: for instance, March was when fig 
trees were grafted and early cereals began 
to rise. It was the time to plant sugar cane, 
and when pre-season roses and lilacs began 
to bud. Quails appeared, silkworms hatched 
and mullet began to journey up rivers. This 
was also the time to plant cucumbers, and 
sow cotton, saffron and aubergines. During 
this month mail orders to purchase horses for 
the government were sent to provincial tax 
officials, t ecusts began to appear and their 
destruction was ordered. It was the time to 
plan! lime and marjoram and was also the 
mating season of many birds. 


The ( iilcnttttr of Conlolw of 
vAt had t.v.ks .I,icl limit jNcs 
M r each tin null. March wiled 
tbU ruses came Uibcd and 
quail*, apyir-krech 




Sop right: Soi tint; rice in 
HuniEJ. EliEi EUmsjI IiKUmmJ 
on ricejild described iit 
dvijil lhe puiecdurcs ir'd 
iVEr'iIi.ut' tit pruning it Mi 
in (Itf II century. 



There x\ .i> no agricultural stone left unturned; 
eun individual crop-, were ruthlessly 
sea utirii/ed. Etice, leu* example, LilliI [bn Bass a I 
advising the use of plots that laced the rising 
sun; then the (hmoLigh preparation of the soil 
by adding [namin' was recoil line tided. Slew in" 
was advised between febnuij and March. Uni 
al Vvujm gave the specific amount of rice 
that needed it? be sown mi urn given surl ace, 
and |ji.m llui should be carried Lint, i h ,i!so 
spoke at length of tin wulcmig process, 
specifying that land should be submerged with 
water up To a given height be tore the rice was 
planted. Uiue the sue! had absorbed She water, 
die seeds were covered with earth and the 
laud submerged with water again, 

Etice experts also Incused on righting parasites, 
deal ing weeds, and ways oi liarvesling ,Litd 


sale storage. Lhe use ut iwe us a food took 
many forms, and 11m at- Uvuum spvi Hied ibal 
the best wav to cook and eat rice was w Lth 
buUer, oil, fat and milk, \n am my mmo an (hoi 
ol lhe \lniEjhad dynasty also w rote a lecipe 
hook cal lei 1 (Uktkitry lioak o f Maghrib 

it mi \tuhilitsut, which iik hided many recipes, 
five of them wit It rhe, all sounding most 
appetizing. 

A very impoitjnt purl of fanning was ensuring 
[l dd [ijf Lilm b j uchie\ e a perleet hahtnee. tins 
was E lb troughly explored, and interestingly, 
has nol ■, hanged mm h in a dnuiH.md veal's, 
as medieval Muslims were also liberally 
applying manure to their fields l a d Wwam 
slates that the best manLue is honi pigeons, 
and by today s standards it \ us det’mitel; 
eiiv i 11 mmetitally 1 1 u ndly and lk panic. 






Pigeon dung was used extensively in Iran, 
ami dot led across l he land were pigeon keeps 
- huge eirvuhu towers made Irons mud-brick, 
with vmaltei Inrrets projecting from their 
s u n 1 j it Us, A foreigner travelling through the 

I mdscape might quite innocently mistake 
them for fortress homes of sonic wealthy 
land barons, as these lowers stood at sixty 
to seventy I eel in total height. These pigeon 

I I n e r s wer e COn s t r u C ted for C(.1 I led i ng iti 3 n m e 
and breeding more pigeons. 

Inside, the towers were made np of small veli 
tike compartments, tike a honeycomb. The 
guano Or dung accumulating : lime would 
then bespread on the surrounding fields after 
I he pigeon lowers were cleaned once a year. It 
is said that a! ntie time there were as many as 
illree thousand oi these pigeon towers outside 
Isfahan in Iran, collecting the manure from 
thousand', and. thousands Oi pigeons. Now 
only the ruins of these towers can be seen, 
beating testimony to the glorious past <'f this 
bird. 


‘With a deep love for nature, 
and a relaxed way of life, 
classical Islamic society 
achieved ecological balance, 
a successful average economy 
of operation, based... on 
the acquired knowledge of 
many civilized traditions. A 
culmination more subtle 
than a simple accumulation 
of techniques, it has been an 
enduring ecological success, 
proven by the course of 
human history.’ 

1 iilil llnle ns author of fht Lsr of Phiuls 
for Dyeing aiuf < frith my 


Tup left; Rums (ft picter, 
lower near is 1, 1 1 iii M. 1 1 (is i. It 
vr.ih iTL'Jit' vl(.L that the btis-t 

<'t i>Li n it te tti it/cr was manure 
fowl pigeon droppings,and 
Muslims used it l iberally on 
their fields, the pigeons wore 
actual Ey bred mainly to be 
used in the postal network 
for carrying message*. 





Water Management 





'Do not with¬ 
hold the super¬ 
fluous water, 
for that will 
prevent people 
from grazing 
their cattle.' 


W hether its andaj L'siA or AFGHANISTAN, Chicago or Cairo, 
water is essential for agriculture, sustenance ami is the source of 
all life. Over four hundred million acres oi land are irrigated in the 
world today and each human should drink two litres daily to stay healthy. 


Muslims inherited easting techniques of 
irrigation, preserving some while mollifying, 
mtprtw ing and con ■a racing others, and you 
van read a limit all ttiis ill ihc m'M sla Imr.s. 
Their engineer trig adi i new were pa r th down 
to prngre in matbernatiks, which meant 
hydrology and the machine! } for building 
irrigation devices were con-.:antly being 
revolutictuwed Fkventh cenluri Persian 
iruthemut irian and engineer Muhammad 
a I Karaji talked ahout the hrtnging to the 
surfaceof hidden walers.I le also covered 
surveying instruments, methods ofdelectlng 
imirceg Ql water and ittstj git ions for the 
excavation of underground conduits. 

I hew underground conduits or tunnels were 
dug to pn will iv,111 r loss tn oupurdliun. 


Called (jtttuih, the oldest were in Persia and 
with the development nl agriculture, and wMh 
more crops being planted, they became essen¬ 
tial and qnnttl building became ,i necessity, es¬ 
pecially in the dn environment of I he Middle 
Last. Later they L a me to i urdoba, Spain* mak 
ingw a ter ju ailable for urban domestic use. 

Persia anti today s Afghanistan had hundred* 
and thousands oi vvells, all Conner Led by I hi - 
u i idei ground car 14 Is. I hey were const r tided 
to whhstand problems of silling and roof 
cavings, ensuring a continuous flow of waiei 
through mdes and mile.-, of lormidabh; deserts 
and hostile terrain. In some areas of solid rock 
ihcqnui)? appeared as an overland stream, 
and then disappeared again a . the gen logy 
("hanged. In the Algerian Sahara, I here were 


I > r i iph el \ liih a mm ad 
fpbuh) n arm led hi 
Vhn llinaira 
tVul 1 No SHi 


i 


MuXlillU IKOT jI>L 3li l racis 
purl issuer rm rykmg 
■list 4 Ti L’fs siSirijja utIls at’ 
l ! i j| k‘i. I 'rt d I ■. : i n n la k ' ! 

U C Ji I t Ell ht l. E III:! Lli; LL. I 

LI! Jt rgrOtllld Euiiijl I, cuUl'lI 
iliirntJ f t hirst jre nv.il [> 2 di.ju, 
Irjii) they ! n! iiMrihnW 
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[ parisei Iran, despih the evistencr hydro-- 
do trie dams ami modern irrigation systems, 
fpoiuL- me still j Lit mer's bleNne. Northeast of 
Shim./, tin.' preeious cimmiodily of water is still 
obtained from wells supplied by uiidcrgrtmnd 
canals 

(liven the scarcity m water in these lint, arid 
environments, it had to be tout Hilled and 
regulated in >t as it is today I he authorities 
of! he time played a crucial rule too In Iraq, 
livdraulie wmhs ol ;l va>l nature, like dams, 
were left in the Mate, while the local population 
focussed its f Hol ts on lesser ones, like local 
water raising machines. 

In Egypt, the management ol the Nile waters 
was crucial to every single aspect of life. Both 
at N'uwm r i an 1 .il-Maqri/i, early Egyptian 
14 M'tittJi j' histm tans, sicfsst.d the role of 
daiu and wulcrvvai maintenance ol the Nile. 

It was the responsibility -cat both sultans anil 
large land holders, under both Ayyubids and 
M.imluks to dig and clean canals and maintain 
dams. As tti Iraq, the sultan took over the larger 
si rue tun s and the people the lesser ones. Most 
distinguished amirs and oil totals were made 
l: 111 1 supei ■■ i ois ot sudi works. Under the 
Mamlul s there was even an uHtcei called the 
Kitshif tii-Jusur whose rob was in inspect dams 
for vac h province of Egypt. 

Water v\ i.s not to be diippi'd avvaj and was regu 
lyti I bv stringent rules. Waste was banned and 
in Spain, watei was taken from one eana] fo I lie 
other to lx used more than once. All disputes 
and violations ot the watei laws were dealt with 
In a court whose judges weie chosen In the 
farmers them selves. I Ills low I was i ailed 'TTit- 
I ribunal ol the Watery which sat on Thursdays 
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at the door ol the principal mosque. Ten ecritu 
lies later, the same tribunal still sits in Valencia 
but now at the door of the cathedral. 

lbnal Aw warn .a 12" century bota nisi, refers 
to a drip tELjgalioji technique in his Boo A of 
Agriculture, saying that it conserves water and 
prevents over-watering nf some species. I If 
partially buried water idled pots at the base of 
trees, with specific sized holes for controlling 
the dripping rate, i his Us hnique is widely used 
around the world now. 

As Muslims wei e accomplished civil and me 
chan icat engineers, nothing came in the uai of 
their extracting water, l iven if the w Liter source 
was ni a gorge, the use of sophisticated machm 
cry like watei raising machines and pumps rev 
olutioni/cd the society. You luii carry on read¬ 
ing more about these these dams anti irrigation 
let imiLjLi.es in the coming wctFons and discover 
the beginnings of water on Lip! 


’There is no life 
without water/ 

VIIktI S/i nt- 
< ivorgi i, I Imig.iruin 
Biochemist. 143 
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Raising Water 
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have to walk for Ernies iu a river or well and then contemplate how to 
get M into your bucket as you couldn't get near the last flow. This was the 
situation for Muslims be tore their groundbreaking inventions of water raising 
machines and pumps, introduced about eight hundred years ago. 
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J hey devi&xl new techniques to catch, 
channel store ami lift the water, and made 
ingenious combinations nf available devices, 
draw nig on their own know ledge and that of 
other c ivilizations. 

Ihe ancient Egyptians already had the sluultwf, 
a simple but efjci I ivi_ coni rap lion that took 
unit 1 r from the river in a bucket tied to a long, 
pivotal pole, I he bucket hut I n counterweight, 
and it was all Mtppoi ted between two pillars 
tm a wooden hon/onldl bar. It o, -a ill card in 
l ,gi, pi today. 


I urge war cm he. P. or norid> t have nti sed 
water from, fast (lowing waterways to higher 
land since t HO |U !E, Vilnums. the Roman 
writer, a tv kited and engineer mentioned 
1 h]^ simple, yet pow ■ rlul device. Like any 
waterwheel, it was turned hy the tnrceoi 
Mowing water against paddle i u in part men b on 
its rim. Those tilled with vatei and took it to 
the top, where they emptied into a head lank 
con nee led lo an aqueduct. \ I ready used by the 
Romans and I'ershuis the\ were adapted anti 
redeveloped by the Muslims. 











'ihrif sL Mu Jim mention of norrus refers in 
the cveav.tlion uS .1 filial m the Basra region 
in the fate century 'I he wheels at Hama, 
on the river Orortlcs in Syria, still exist* at- 
though they are ito longer in use. They were 
hie; wheels and the largest vuw about twenty 
metres in diameter, with its rim being divided 
into 12G comparinu nls. The not in at Murcia in 
Spain, l.a Nora, is still in operation, although 
the original wheel has been it placed Ely a steel 
one. Apart from this, the Moorish system is 
other vt ise virtually uncli ringed. 1 lie re are still 
bis of rtoriti \ in various parts of the world, 
and they are often able to compete snceesMidiy 
with modern pumps. 

Many Mu slim technologists recognized 
that harnessing power irnivi both water and 
animals could increase the amount of work 
done. J wo great in no valors and Muslim 
engineers were al-Jazari and iaqi a I Din. 

Both carried met y number ol experiments, 
building n-maikctbEe machines that have led to 
automated miishhin y, which has made such 
a[i enormous impact on civilization today. 

Al-Jazari lived in South West Turkey In the 
late 12 11 and early IT' centuries, and was 



entpit 1 yed by 1 1u. \ rtucjid king uf D iyarhakir 
around I ISO. He was laminated, by the 
improvement and development of mechanical 
devices, ju.st like modern day engineers who 
seek optimization as a key aspect in improving 
perl or n lance. V\ hen you've i unshed reading 
about his water raising machines go to 
'Clocks 1 in 1 he Home chapter to tind Out about 
his timekeeping devices. 

A‘- a skilled dm Usman, hec.imeup with an 
ingenious device tor lifting huge amounts of 
water without lifting a finger, being Ehe first 
person to use the cran k in his crank-connect 
mg rod system. The crank is considered one 
of I he must important mechanical discoveries 
made, because it translates rotary motion into 
linear motion, Today, eranks are in 3II kinds of 
things from toy s to serious machinery like car 
engines and locomotives, 

Al Jjy.iri used a machine powered b\ ,m 
animal with a flu me-beam, which was moved 
up and down by an intricate system involving 
geai s and a crank known as a slider crank 
mechanism. The crank, as part of a machine, 
didn't appear in Europe until the ]5 century 
when it started a revolution in engineering, 
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'It is impos¬ 
sible to over 
emphasize the 
importance of 
al-Jazari's work 
in the history 
of engineering. 
It provides a 
wealth of in¬ 
structions for 
design, manu¬ 
facture and 
assembly of 
machines/ 

British t lurk-red 
engineer Donald Hill 
I l*T II 
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... We made 
from water 
every living 
thing.... 

Quran 



AMazaifs Reciprocating Pump 

Al j i/ari designed live water r;ii m i]^ iiui'Chinc-*. 
Two of them ivi;re inTprovemrnls on ihr 
shadoof, and one replaced animal powei with 
gears and water power. After the introduction 
ol file trank shall:, his other radical 
breakthrough came when he made a water 
driven p u m p. Ill is i: i vol ved ct »g ia I lcc I x l i ipp 11 
pistoi is, sue I ion and delivery pipes, and one; 
wan da eh valves. The pump sucked water, to 
be used in irrigation and sanitation, up twelve 
metres into the supph system. It is a very early 
example ot Liu double ,u ling principle of one 
piston .sucking while the other delivers, and 
al [atari perfected I he seals on the piston.- and 
the one way vahe in make it alt work. 

H'vlhi ever kit like making your own 
E 3 century walcr raising machine with 
red placating pump, here arc details of how is 
w orked. 

Similar to a water null, it would be bo lit rest 
to a flowing river with halfof its paddle in the 
forceful cur rent. This paddh wheel dio e an 
internal gearing mechanism, powering pistons 
which [noted with the motion of (he level 
arm, and a reciprocating pump was i ft a led. 


t hick valves helped Ln diavi and . spd flic 
water limough f he pipes. I he inlet pipt was 
submerged in water, and when Lite piston was 
pulled along the length ol its tr\ Under, water 
would be sucked in through the inlet valve. 
Vue outlet valve remained l losed Lim ing this 
time, because ol gravity and tile position ol its 
pivot point. 

When the piston was on its push stroke, the 
wai' r in t he: cylinder was 1 nixed [ I trough 
the outlet valve and through an outlet pipe 
dial was naimwcr than the iulei pipy. Ihe 
inlet valve remained closed dui tug if is time 
because of gravity and the push ion of il* pivot 
poi m. 

'JTi is motion was niter Haled between either 
side of the device, and so when sine side was 
on its push stroke, the other was oil its pull 
stroke. J herefon two Vjuanli lies’ of w Her wen 
being raised per one complete revolution of 
the waterwheel, and this earned on as long as 
there was flowing w ater to drive it. 
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Taqi al-Din's Six-Cylinder Pump 

the other technological whiz was !b Jh -century 
Ottoman engineer Taqi al Din al-Easid, who 
wrote a book on mechanical engineering called 
The Sublime Methods oj Spiritual Machines 
As well as talking about water pumps he also 
discussed the workings of a rudimentary steam 
engine* about a hundred years before the J dis 
covery 4 of stea m power. 

His six-cylinder pump and water-raising ma¬ 
chine forms pari of the study of the history of 
paper making and metal works, as the pistons 
were similar to drop hammers, and they could 
have been used to either create wood pulp for 
paper or to bent long strips of melai in a single 
pass. 

Taqi ai-Din explained how the pump worked 
in his manuscript. The six-cylinder pump had 
a waterwheel attached to a long horizontal 
axle, or camshaft, which had six cams 
spaced along its length. The river drove rhe 
waterwheel, which rotated and turned the 
camshaft. Each cam on the camshaft pushed a 
connecting rod downwards, and all connecting 
rods were pivoted at the centre. At the other 
end of the connecting rod was a lead weight, 
which lifted upwards and pullet! a piston up 


with it. Now a vacuum was created, and water 
was sucked through a non-return clack valve 
into a piston cylinder. After the camshaft had 
rotaied through a certain angle, tile cam re¬ 
leased the connecting rod and the piston's stroke 
ended Through gravity, the lead weight pushed 
the piston down, forcing water against the clack 
valve, but the clack valve closed, so the water 
had to go through another hole and into the dc 
livery pipes. The beauty of the mechanism was 
in the synchronization and control sequence of 
all the pistons, which was provided by the angu 
lar arrangement of the cams around the shall. 

In a time before a dependence on machinery, 
when we weren't surrounded by cars, bicy¬ 
cles, or elect ric pumps, these discoveries really 
changed society. These machines would not be 
mass manufactured in factories, but many towns 
would have a water pump and life, fur some, was 
made [inmeusurabl) r.isk r. No longer were peo¬ 
ple heaving water containers around, or wailing 
their turn to use the shadoof, Instead they stood 
by pumps or aqueducts, waiting to catch some 
of the precious liquid gathered by their water 
wheels, just as we toda\ wail a split second for 
(he water to flow tfom our laps. 


















Dams 



D \ms Aith somf. of i hi [ # AKfiE-si' civil fnyintcri ng si ruetutfes ever 
built And they play a vital rule in civilization. Without dams, more 
floods would ravage lands, irrigation wouldn't have been as large 
scale, and we wouldn't have hydroelectric plants pumping out power today. 
Without dams and their reservoirs, life as we know it wouldn't lie the same 
because ot the major impact they have had on economic and social life. 


I or ihmi&iiids sii years, engineers have been 
trying to cniiirul water with various types of 
darns that to hold hack raging torrents 
and provide water in dry spells. There are 
arch dams, buttress dams. embankment darns, 
to name just a few. and where to pul which 
depends ijn factors, such as I he shape Ol the 
valley and the bedrock of lhe river. Ihese 
considerations are nothing new as Muslims 
built many dams in a rich variety ol structures 
and forms Lent ones .igo. 

l rum studying the river, it* flow and 
surrounding topography. these medieval 
engineers decided whether a dam should 
be arched or straight, 1 hick or thin, or have 
deep or shallow foundations, as fill these 


considerations infliieiiL cd the sckviion ol I he 
most elluient water storage design. 

The design and nestlietu ot the most 
impressive of these dams were produced by 
tile Aglibbids of Tunisia near (heir capital. 
al Qayrawan, in they* century, I heir remains 
are still preserved attracting the curiosity 
oi thousands of tourists today. Ak I kukri, an 
11 cent u r y geogmpl re r a n d li i stor i a n froni 
southern Spain wrote about one of them He 
said it'... is circular in lorm and ol mormons 
si/e In the centre rises an octagonal tower 
covered hj .1 pavilion with lour doors. A long 
series of arcades of ar dies opting one upon the 
other ends on I he south side of the reservoir 
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Ill l tii i . recoil sit I Ltmslfi, there were ovei 250 
v .vervuir •, wilEi Hut basins each, Oik 1 was used 
lur decantation, llie separating the sediment 
I mm the water; and the other was a reserve. 
Sometimes, on the huger schemes, there was a 
lliird one ls>i' drawing water. 

In [ran is the kebar dam, the oldest a relied 
Jam known, which is about severs hundred 
years old. this dam, like many of its design, 
had a ccireol rubble masonry sei in ruOrfar, 

I he ntortar was made from lime crushed 
w it 1 1 the ash of a local desert plant, making it 
si mug. hard a nd 1 mpervi ous to tracking. 1 hen 
there was the i repressive Jv cm red Qusaybah 
d.im, which wa.s thirty metres high and 205 
metres long, ll was built near Medina, now in 
S.mdi Arabia. 

In today s Afghanistan, three dams were 
dimple ted by king Mahmoud of tlba/nah 
in the L! century near his capital city. One, 
named alter him, was Ku.atcd a hundred 
kilometres south we si of Kabul, It was thirty- 
two metres high and 220 metres long. 


Half of the dams constructed had a food 
overllows at one end, and many had a 
downstream training wall to guide the spilt 
water iu a safe distance front i he dam's loot. 

Dam construction in Muslim Spain was 
immense, and the masonry they used was a 
type of cement that was harder than stone 
itself, so they needed hardly am repairs in a 
thousand years, bach of the eight dams on the 
Turin River have foundations that go hi Icon 
feet into the river bed, with further support 
provided by rows of wooden piles. The solid 
foundation was needed due to the rivers 
erratic behaviour: in tunes of flooding its flow 
was a hundred limes grcairr than normal. 

The darns had to be able to resist the battering 
of w ater, stones, rocks and trees, which they 
did, and now, over ten centuries later, they 
still continue to meet die irrigation needs of 
Valencia, requiring no addition to the system. 

The dam cm lEtc Rivei Segura, in the Murcia 
region of Spain, shows how the Muslims 
understood that location and the nature of 


In Iran is the 
Kebar dam, the 
oldest arched 
dam known and 
about seven 
hundred years 
old. 
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the kh ^1 envi run merit mattered. The height 
of this dam was only twenty-five feet, but the 
thickness of its base was between 150 and 
125 t let.' Hi i x was n.ec esjtit ry bet a u se of thc 
softness and weakness of the ris ers bed, and 
its design prevented the dam from sliding 
along. 'Oie water flowing over (he cresI inilially 
fell vertically through a height of thirteen to 
seventeen feet onto a level platform, and Then 
ran the length of the dam. This dissipated the 
energy of I lie water spilling over the crest, Ilie 
overflow then ran to the foot of the dam over 
Elat or gently sloping set lions ot it:-, latu. In this 
way 5 he whole dam acted as a spillway, which 
reduced the risk of disturbing the downstream 
foundations, 

Ihecityol Cordoba, on the river Guadalquivir, 
probably has the oldest surviving Islamic dam 
in the country. According to the 12‘ h -century 
geographer al-ldrisi, it was built of qibtiyya 
stone and included marble pillars. The dam 
follows a zigzag course across the river, a shape 
which shows that the builders were arming at 
a long crest in order to increase its overflow 


capacity. Remains oi the dam can still be set n 
today, a few feel above the river bed, although 
in its prime, it would have been about seven or 
eigh t Feet above high water level and eight la [ 
thick. 

To build such immense structures, Muslim 
engineers used sophisticated land surveying 
me th od s a n d i i i si rn inert I s, like asl ru I a l ies and 
also tr igonoin et r i c ca k u lat ions. I hey It hi tid 
the most suitable sites lor the dams, and ihn 
could also lay out complex canal systems 
Around Baghdad, water was diverted into the 
Nahwran canal, which was used for irrigation. 

Dams were built of caret Lilly cut stone blocks, 
joined together by iron dowels, whilst the 
holes in which the dowels lit led were filled 
by pouring in molten lead. Ihe level of 
craftsmanship and superiority ot design 
attained means that a third of all 7" - and b 
century dams are still intact. I he other two- 
thirds were destroyed by c attunes of warfare, 
from the armies ot Genghis Khan and the 
Mon gols C o Ti i m j r \s I u i n les ' I'hese con 11 ids 
laid waste many ii ngation works and the ones 
that survived did so because of their brilliant 
const me Lion, and because they were out of 
reach. 

Muslims were also investing in 'green energy' 
when they used stored water lor mill power, lu 
Khuzistnn, at the Pul-i-Bulaih dam on the Ab- 
i Gargar, [he mills were installed in tunnels l.uI 
through the rock on each side of the channel, 
constituting one nl (he earliest examples of 
a hydropower dam, and it was not the only 
one in the Muslim world- Another example 
was the bridge dam at Dizful, which was used 
to provide power to operate a nor ire, a huge 
waterwheel, which was fifty cubits in diameter, 
and supplied water Lo all I he houses nl the 
town. Many such hydraulic works can still be 
seen today. 
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ignored the Muslim period, and in particular 
historians of dam building, such as there have 
been, either make no reference to Muslim work at 
all or, even worse, claim that during Umayyad and 
Abbasid times dam building, irrigation and other 


eventual extinction. Such a view is both unjust and 
untrue.' 


Norman Smith History of Dams (1971) 






Windmills 


T o I'KODiJCL anything, energy is needed, and before oil powered 
machines, energy came from sustainable sources. Some energy in the 
Islamic world over a thousand years ago came from water, and was 
harnessed in machines tike the crank rod system which look water to higher 
levels and into aqueducts to quench the thirst ot towns. Water drove mills 
to grind w heat, but in drier parts of the Islamic world there was m>l enough 
water, so alternative power supplies were sought. 


One thing the \ test deserts of Arabia bad when 
the seasonal streams tan drv was wind, and 
these desert winds had ,1 constant direction. 

So Iuf about One hundred and twenty days, 
the wind Wi'it regularly bom 1S e same plain. 
Hit 1 windmill was so si nip It yet effective that 
it quickly spread all over the world I rom ias 
T k century Persian origin, Most historians 
believe dial it was the crusaders who 
introduced wind mi IK to Europe in the 12 
century. 

A Persian had come to the second < aliph 
l mar, who reigned fui len years from AS i Ch, 
and tiaimed he eon Id but id a mill operated by 


wind, so iht i '.iIipn ordered Kirn U» h.uc one 
built. After this, w ind power became v, itie!y 
used to run millstones for grinding Corn, and 
also to sii aw up water tur inigatidii. II:- was 
done hrst in the ISTsian province til Sivl,m T 
and at Masudi. an Arab geographer who In J 
in the 10" century dost rihed the region as a 
country of wind and sand i le also wrote ‘a 
Jidnw leristic of the area is that tin: novel ol 
the wind js used to dr he pumps lor wile ring 
gar dens.' 

Early windmills were two storey buildings and 
were built on the lowers of castles, hill tops 
or their own pi.ii tonus, t in the upper storey 
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werc i |iu tni i:si rn \cs , .11 id in L1 1 c 30we r one w as 
a wheel, d • i! . r 1 1 r.: six or ; ■• We sails that 
were covered with J a Eure. The .c l Limed l lie 
upper millstone. 1 he.se lower chamber walls 
were pierced by I run vents, with the nai rower 
end towards the uumor, which directed the 
wind onto the sails and ina cased its speed. 

Windmills Irom that lime were described as 
containing a millstone attached to the end of a 
woodeu u Iin l]lt r This was half-a ! 1 et rc wi de, 
and three and-a-ha If to four metres high. 
Standing vertically m a tower open on the 
northeast side In catch the wind blowing from 
this direction. I he cylinder had sails made of 
bundles of bush or pal ir leaves, attached to the 


shaft of the a\le The wind, blowing, into the 
tower, pushed the sails and turned the shaft 
and millstone. 

T he i n I n kIuc tion of t he wi nd m i 11 d nd 
watermill had a great effect on the science of 
mechanical era .ji ring and 3 u ant l.l! new 
trades were bom, from the actual building 
of mills to their maintenance. I bis job was 
normally canted out by the miller and his 
appientices, and they were (lie predecessors oi 
todays mechanical engineers. 


‘Behold! 
a giant am I! 
Aloft here in 
my tower, 

With my 
granite jaws I 
devour 

The maize, and 
the wheat, and 
the rye. 

And grind them 
into flour. 

I look down 
over the farms; 
In the fields of 
grain I see 
The harvest 
that is to be, 
And I fling to 
the air my arms. 
For I know it is 
all for me.' 

I wrrpl in*im 
fhi \\ iiittmiU In 
llenrv W^ulswnrlh 
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C ities and towns swelled and hummed with transport, barter and 
selling. Peddlers cried their wares to latticed windows; stock dangled 
in shops while people haggled; and fairs, markets and bazaars gathered 
merchandise, merchants, buyers and poets from all over the world. 


Trade has a long tradition in Islam and 
Prophet Mohammad (pbuh), and many of 
his companions, were tradesmen Life as a 
trade r and merchant meant travel ting and 
being independent from one's family and local 
community, so Islam provided a spiritual 
basis for life in a new travelling d imension. 
Because it played a major part of Islamic life, 
trade was governed by a well developed body 
of legislation covering contracts, exchanges, 
loans and market conduct; 

The vast network of trade stretched its arteries 
over an empire that coursed with an eclectic 


col lection of merchants and goods. Gold 
and white gold, as salt was known, travelled 
north and east Emm the African Sahara 
i 11 to Morocco, Spai n a euI l-ranee, with , cs se r 
quantities making their way into Greece, 
Turkey, Egypt and Syria. Cowrie shells ft hey 
were a currency in the M 1 " century) went from 
the Maldives to West Africa. Pottery and paper 
money came west from China but the paper 
currency didn’t catch on ■ 1 Cairo. Travellers 
also flowed along with the wool and wax, 
gold and melons, ivorj and silk, sheikhs and 
sultans, wise men and pilgrims. 








1 he land trade passing on the Silk Route was the 
heartbeat of the Muslim economy, Hie sea trade 
ua.s mainI) along the Mediterranean shores of 
Africa and I.ll rope, Ihe port ut Malaga in southern 
Spain was a o litre of .immense Irafhc, visited by 
tiadei > front all countries. especially those from 
the mercantile republics of Italy, like the Genoese. 
It was in this port that the enter prising Genoese 
were granted a suburb m their name. I bn Battuta 
s. licit to Anatolia on a Genoese boat, because 
they dominated this part of the trade routes, and 
he said 'The Christians treated u\ honourably and 
took no passage money' from os'. 

The Muslim merchants of the Adriatic took a 
larger share of world trade at that time and lined 
the crowded quays of Malaga, flying their eye 
c filching flags among the ensigns of I lie maritime 
nations. A constant passage of vast and growing 
traffic came through the port of Malaga. Here 
traders bartered the commodities of every country 
from silks, weapons, jewellery, and gilded pottery, 
to the delicious fruits of Spain, 

Alexandria was another major port at the mouth 
of the Nile delta, spilling into the Mediterranean 


Sea. It was pulsating with life because the Spice 
Route passed through the city, making it I he 
gateway into I urope for goods coming from the 
Indian Ocean, through the Red Sea and down 
the Nik" Et had two harbours, s Muslim one in 
the We si and a Christian one in the last, which 
were separated by the Island of Pharos and its 
enormous lighthouse, known at this time as a 
wonder of the world. 

One of the key instruments that Muslims devd 
oped to help trade was the construction of rest 
stations like hostels along the road, known as 
caravanserais. This building type was spread by 
ihe Seljuks. Caravanserais were charitable founds 
tions, providing travellers with three days of free 
shelter, food and, in some cases, entertainment. 

I his was pari of the i heritable work towards Irav 
ellers that was and still is emphasized hy Islam. 
Caravanserais were set up at regular intervals of 
about thirty kilometres along important trade 
routes. They had a courtyard bordered with nwno 
and, along the walls, rooms were arranged accord¬ 
ing to their function tor lodging, depots, guard 
rooms or stables. Todays equivalent would be 
service stations along most European motorways 


Sdiuk Caravanserai* m 
Knny,i, l urG-v ('ara^diiwruis 
wen: charitable tmi million* 

.ts ned provided J-n il Flies, wu-h 
... ii .cl ,mj I ■ i'T In travel 
Il i- (or In c. They wrrpthi 
motorc, .n servicv MauoiW 
ill llu'ir [tine. IhiT iIu'Sl 1 Viltl' 
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Itchm left !u litihl: I'r.sde routes, xrn€ from a 
l.t' ! -a.nl.ury ir.i mature showing j bazaar. Textile 
and ceramic* salesmen *dl their goods, while .1 
Liiaiv kcr SiT vo c u slo men, 


A* the merchants carried their wares across the world, they 
also look Islam with them. Up the Chinese coast in Khanfu, 
now Canton, a colony of Muslim and Jewish merchants was 
well established in the K 3r ' century, It was through the honesty 
and friendliness of these traders that Islam spread to China 
and Cent rat Africa. Muslim merchants penetrated Africa, and 
it was initially Berber merchants who carried Islam across the 
Sahara, Alt nomads in North East Africa, where trade mutes 
linked the Red Sea with the Nile, quickly became Muslims, 

Some centres in the Islamic wor ld constituted thriving 
communities due to their important place in commercial 
exchanges. Al-Qayrawan in Tunisia and Sip I mas a ir, Morocco 
were described by the I0 r ' century traveller Ibn Hawqal in his 
Book of the Romes of ih.o Kingdoms; 'Al-Qayrawan, the largest 
town in the Maghreb, surpasses all others in its commerce, its 
riches, and the beauty of its bazaars. I heard from Abu al-Hasa, 
the head of the public treasury that the income of all provinces 
and localities of the Maghreb was between seven hundred 
and eight hundred million dinars,,,. Amongst the exports lo 
the bast arc amber, silks, suits of very fine woollen fineries, 
woollen skir ts, cal pets, iron, lead, mercury.. 


hurope, Asia and Africa imported vast amounts from Islamic 
lands, including enamelled glassware, tooled leatherwork of all 
sorts, tiles, pottery, paper, carpets, carved ivories, illustrated 
manuscripts, metalwork including Damascene swords and 
vessels, fine cotton doth and rich silk fabrics. 

Muslim textiles, metal and glass pieces were highly prized, 
as were soaps. Mamluk gilt and enamelled glass, a labour 
intensive luxury product made using expensive materials, had 
a peculiar status. Archaeological finds uncovered Mamluk 
enamelled glass on the northern shores of the Black Sen, from 
where they made their way up to Kiev, in. todays Ukraine, 
and 1 hen into Byelorussia, Lithuania, and into Muscovy, They 
have also been found in Scandinavia, the Hanseatic ports, and 
Maastricht m Holland. 

The legacy of this vast trading world can be seen today, As 20 lh - 
century American historian Will Durant said:'It left ils mark 
upon many Ju rope an languages in such words as tariff, traffic, 
magazine, caravan, and bazaar. Tire state left industry and 
commerce free, and aided it with a relatively stable currency. 
(The word try the is derived from the Arabic tarajfaqa meaning 
to walk slowly together, and tariff comes Irom the Arabic word 
Ta'rif meaning announcement or information.) 
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Muslim oirianifis were huge processions of people, their goods and tmimah 
that thivelled n h niiunts disunites and reached the furthest horizon: s. Iheir 
tivi u./n either the pilgrimage or trade, i tnd it mi> these tradesmen who 
ii*mf as far as C hiiu in their caravans that hound this distant land to India* 

Persia, Sxria and Pgypt 

Ihn Htittaia vim tj / / century traveller who crossed the Steppe, in Russia 
litdav . as pari uf the Sultan Muhammad Lzbak khan's Lcmumi. lie said 1 1 
M't up imv ft-j?J on a line hill ... fixed iur flag m front of nty tent , and drew my 
horses and wagons behind..,f hen the M ihallah jSultan's Litravanj none up 
... and m S£jK £i vast ate on the move with its inhtihitants, its mosques <md 
bazaars in it. the smokt of its kitchens rising in the air (tor they cook 1 vhilt 
on flu omit ft), and horse drawn tru^um transporting the people. 1 

they travel led m great numbers because it w as easier to share provisions and 
for protection, and often the caravan would be paid for by the had sultan. 

Si>me of the came! i atavans vwrc so big that if you le ft youi phut mu 
wouldn't be able it* pad it again because oj the vast numhei of people. It nut 
wa < cooked in gnat brass aitddrons and given to the poorer pilgrims, and the 
span camels ln(fk those who eonldnt \udk. Sheep and goals went with tlu 
i atavans pro i id mg milk, cheese and meat. Camel milk and meat was also 
eaten, iind the dried dung of these annuals was ust d as fuel for the campfires 
Plat bread (or 1 pita bretuP) was made along the uvi> from flour, stilt. ami 
water. Water iitw carried in goat and buffalo skin hags and water points 
were welcom sights. ihe intense heat of the day in the deseits meant that 
eararam travelled hr night with torches to light the war. making the desert 
glow with light, and turning night into day. 



The Arabs, 
masters of 
an empire 
extending 
from the Gulf 
of Gascony to 
beyond the 
Indus, involved 
in commercial 
enterprises 
reaching into 
Africa and 
Baltic Europe, 
brought East 
and West 
together, as 
never before.' 
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Betou- kli u> right: iuilay * 
symbol for acids. Many 
chemical acid* were first 
i r I ri id l iced by bilur ibn 
Hiiyyail; ;til Tslain-ic ak'Hlbic 

appautlUS used ku distilla¬ 
tion in the 10"' to Ji t l' i Hu - 
aim,; a E-f -titnim y manu- 
soiptf shown’,p hemi'iphcrkjl 
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ot I lie central eijhunn. J Eiev 
feed mlo I be oil"hr, external 
a torn bits wtiuli.OnveV lile 
divliEled ret dewater into eight 
eMei'nal llasks. 


Commercial Chemistry 


T he. systematic approach of Muslim ch t m i sts over eleven hundred 
years ago led to the discovery of a process that today affects every 
person arid every nation on earth. And a product of this process, after 
water, is now considered as one of life's biggest essentials. Who would have 
thought that the black sludge known in Arabic as naft, could have over four 
thousand uses? Without the process of distillation, and in this case of crude oil, 
wed have no petrol, kerosene, asphalts or plastics. 


Distillation is a means of separating liquids 
through differences in then boiling points, 
and was known to Muslim chemists since 
the£l century, its first and most renowned 
application was in tine production of rose¬ 
water and 'essential oils' Pure alcohol was 
also obtained from the distillation of wine, 
which was produced and consumed mainly 
by nor: Muslim communities, like Christians 
living under the Muslim rule. Jabb ii>:i tiayyan 
described a tooling technique that could 
be applied for its distillation. Tins distilled 
alcohol and alcoholic mashes were then used 
in chemical processes for tire production 
of adds, medicines, perfumes and inks for 
writing, as Islam prohibits the consumption of 
alcohol and other toxic drinks, 


labir was the first to develop the alembic still 
in the ti century which is sill! used today in 
distillation laboratories. It cooled and collected 
the necessary liquids in ihe distillation 
p ro cess. die word, alembic, like in rich 
chemical terminology, comes from the Arabic 
al-anbiq which means The head of the still' 

I he alembic still has two ictorts connected 
by a tube. It was In the alembic still that labir 
observed the flammable vapours coming from 
bail i ng wine and salt In his chemistry book 
he wrote: 'And fue whkh burns on the mouths 
of bottles due to boiled wine and salt, and 
similar tilings with nice characteristics, which 
are thought to be of little use, these are of great 
significance in these sciences.' 








A Ittoj.k-FIt tLiy m] i finery m MilLysM. 


Ihe thunmable property ol akohol was 
used extensively from Jahir’s Linic. I here are 
descriptions in military treatises Emin the ]4 ,k 
conn try of distilled oU grape-wine becoming 
an important ingredient in Hie production of 
military li res. 1 host- manuscripts also came 
with warnings I hat slh.Ii distillates could ignite 
easily and that they should therefore be stored 
tn containers buried in Mind. 

AI Kindi was lamon* tor Ins peri urn 1 
distillations, which he wrote about in the Hook 
oj ike ( hemisfry of Pirfumcautl Oislilhttions 
in the L t' century In this he described a 
divtiELuion process: \ ami so one can distil 
wine using a water hath it comes out like 
rosewater in eolonr. Also vinegar is distilled 
and it comes out like rose water in colour 

Hrn Rail is hom M lulls la, nine i enlur ice ago, 
described how silver liiings were pulverized 
with distilled turn to provide a means of 
writing with silver. I le said* 'take silver tilings 
and grind them with distilled wine tor three 
tlavs; ifien lItv I he in and grind lliem again 
with distilled wine until they become like 
niiiil. then rinse thei i with water. 

As we have said, lor Muslims alcoholic drinks 
are hurain or Jorbidder:. but their interest 
a nd d isan er ) ol i 11 h rough d isl s I lat i on w as 
intended lo use i! >, bnu'liL taJ and harmless 
el pine n t s Ms discover j h a s g i vei \ r i se to a 
huge number of products in industries from 
pha rma cen lw a Is t o cos met tv s. M uc h <. >1 t he i r 
work a thousand years ago had practical 
application and with their research new items 
louI d be mannlacturcd, like ink, lacquers, 
solders, cements and imitation pearls. As well 
as individual pm-ducts, inti list lies began to 
Hourish then as well. 

Among the key experiments that marked the 
her F iiming »f synthetic i hmiistry were those 
ofal Ra/.i, when he described how to obtain 
mercuric chloride as corrosive sublimate 



in On Alums and Saks. I Ills, coupled with 
the discovery of chloride oJ mercury, today 
used in pesticides, inspired the discovery of 
other -sy nt belie substances. The discovery of 
corrosive sublimate, ar.d the fact that it was 
capable of ch I nr mating other materials, began 
the unearthing of mineral adits l Corrosive 
sublimate today has important applications in 
medicine* as an astringent, slimuhmh caustic 
and antiseptic. 

In the field of industrial chemistry and heavy 
chemicals, one of the gi cutest mlvanc.es 
of medieval limes was the isolation and 
manufacture of alum from aluminous' rocks, 
through arlitkiat went luring of .d unite, Alum 
was used in papermaking, paint production 
and the production of sulphuric acid. It was 
fablr who discovered acids like sulphuric 
and hydrochloric. The Muslims were also 
crystallizing 'ammonia alum' or ammonium 
ahunmiurji sulphate. 

To read more about these individual chemists 
mentioned here go Ur the .School ejiapler ami 
the section on Chemistry! 















Lett La right: 14' efttEury 
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work dy i.■ i ng eh i th; I a ntiers 
applying SLitiron dye to cow 
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Textile Industry 


T extiles drov t m uch df t h e med r e val trade, and they were 
an exceptionally important part of the economy. Its estimated that 
textile manufacture and trade at this time would have kept the majority 
of the working population busy. 


By the mid 9"' century the textile fabric of 
Muslim Spain had turned nr: international 
reputation, and even three centuries Eater 
Spanish silks with golden Borders and 
ornamentation were used at the marriage of 
Queen Beatrix nt Portugal 

The Spanish Muslims had as much delicacy 
and craftsmanship in then work as the 
famous Chinese artisans. In Cordoba alone, 
there were three thousand weavers making 
carpets, cushions:, silk curtains, shawls, divans 
and ‘Cordovan leather for the cordwaitiers 5 
(cordobanes) of Europe, ah of which found 


eager buyers everywhere They were a ho 
];iodLiving m iperil wool Ien stulIs, esficcia 11 y 
rugs and tapestries, made in Omu.belia and 
Cuenca. Chew were used as prayer mats as 
well as table and floor decorations in their 
beautiful houses. 

In al-Andatus, the production ol Eastern style 
doth was concentrated in the towns of Malaga 
and Aimeria, and because they were ports they 
were also I he first to receive the new styles and 
techniques. From Muslim Spain the textile 
industry spread widely up into Europe 
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IIjc Kj'bjf-j m Mlmm, SiiLwJi Am:: id, 
^ livl' [ l'iI I iy i he k uvur, i ilIi ty 

with L^,c i i calligraphy. 

I hi:-, is the place EmvjrCk which 
M Lisli lii s .1 FI over I he tvtirld Ijlc 

when they do Their five daily 
prayers. The ka'bah h a Inur-wallcd 
riHijn normally cov< n il by ihr 
Ar.-.h'rC 'Ihe entrance 111 the ronn' 
shown o n d i l‘ F._ 11. JI if K.'i hjili w a:- 
origioahy built l*y Abrdharn (phub) 
and Isiuad (phuh) un the kndtion 
believed to he the (mt ever plact' uE 
worsli ip in history by Adam (pbuh J. 
before Mohammad (pbuh), Arabs 
cmvJ it to house ibeir statue gods, 
bn L LJ lew wete des I ruytttl hy the 
advent o! Islam and now there is 
rmllong inside, It is cleansed every 
year by llic king ,uid his guests 
ami imhorty ebc h .1 limited iiwide. 
"Ihc lantern on Elw leEi houses a 
tiMilprml hvliccej Uj lie thal of 
Atinih.LMi (phtih). As p--.i I ot the 
rituals, MusFocw circle the Ka'bah 
.seven times hilling £ jods Oneness. 


\ urthet east ami along the Mediterranean 
shores, textiles were made iiHo eh)tiling and 
(he bulk of household furnishings. Nomad 
women wove tent hands. saddlebags, cradles, 
and other trappings for their mobile lives, 
Even in l he urban centres and palaces, 
furnishings were mainly of carpels, covers, 
mi tains, and hangings ol various kinds, 
instead of chairs, people sal on cushions and 
leaned against [misters, all Covered Willi doth 
whose quality and richness ivllcvied their 
owners 1 financi.il status. 

Tt”' tiles were in ipori.ini puli lieu I tools ;js well 
They made lavish diplomatic gifts, and it was 
customary lo reward high oElLi.dc and oilier 
favourites, at tegular intervals and on special 
occasions, willi tubes til honour, turbans, 
ami other gar men Is woven in the rulers’ uivti 
houses, tt was also the caliphs 1 prerogative,, 
and after 1 ?M\ fliai of the Manduk sultans, to 
provide eat h year ihu new khwe t the richly 
ornamented garment that veiled the Kabali at 
Mecca, 


The full array of textiles were available in 
the Islrmiri_ world. Wool and linen were 
produced in qimnlttv from Iran to Spain, and 
additional supplies ol linen were imported, i! 
was so popular, tag ton, native to India, was 
probably first produced on a large scale in 
the Mediterranean after the Muslim advance. 

It grew in Syria and Palestine as well, and 
from southern Spain it slipped inm Ft trope. 
Leather was also an important industry and 
in the reign nl at Mansur in the 12 s ' century 
AI mo had dynasty in Fez, there were 8t> 
tanneries and 116 dye works. 

Some towns and cities were internationally 
recognized for their products, Shiraz was 
famous for its woollen cloths; Baghdad for its 
baldachin hangings and tabby silks; Khu Asian 
for fabrics of camels or goal's ha in Khurasan 
lor its sofa covers; Tyre for its carpets; 

Hukhara for its prayer rugs; and Herat tor its 
gold brocades, Xn samples of these products 
from this period have survived the wear and 
tear of time though, although textile pieces 
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from other periods can lie found in Western 
museums and collections of 1 astern art. One 
of the most precious fragments is the sdk cape 
of an Egyptian Mam hr: Sultan, on which was 
inscribed: the learned Sultan'dating Jmm 
the 1 * century. This was found in St Mary's 
Unjrch, Danzig. 

Europe's fascination with Muslim textiles goes 
back to the Middle Ages, when they were 
imported by crusaders and traders. They were 
so valued that Pope Sylvester II was buried in 
luxurious Persian silk doth. Queen Flea nor, 
Lite Castilian Bride of King Edward l, brought 
to England Andalusian carpets as precious 
items of her dowry in 1255. 

by the- ! century, trade relations with Eng¬ 
land were booming, which coincided with the 
pea k [ >1 Pc [Sian tex t lies. J n 1016, the Persian 
Shah credited England with three thousand 
bait’s to encourage nadc, and aftea this Persian 
stIk was aL the Lop ot"the list of imports. Three 
years after this, the ship Royal Atme brought 
m eleven bales of Persian silk, which came via 
Sural to England-'Che king 31 [he time, lames 



1, was so fascinated with Pcisian silk that he 
considered establishing a silk industry in Eng 
land. He acquired silkworms and made special 
arrangements fur their nuisery at his counti y 
estates and Whitehall gardens. I ie also ordered 
Frenchman John Bonoeil, the manager of the 
royal silk works, to compile a lrealise dealing 
with techniques o! silk production, which was 
published in 1622, 

Around the same tune, trade with India was 
prolific, thanks to the active role ol the Last 
India Company in introducing Indian chintz 
to England This fabric was cotton painted 
with Muslim elements, which provided 
a model for European cotton as v eil as 
wallpaper production 

By the 17' century, imported Muslim textiles 
were ail the rage with the new bourgeois 
European society, and local industry was 
threatened. Local silk weavers complained 
in l&fii, while French and British silk and 
wool merchants sought bans on the East 
India Company, unwilling to put up with the 
competition from the foreign textiles. 








Hie British government reacted in 1700 by 
introducing a mandatory act restricting the 
import, ol Muslim silk, which also prohibited 
the importation indian chintz, Persian 
and Chinese fabrics. The merchants won 
restrictions on the purchase of these items in 
their respective nations. 

l ine silk diiln't only tome front Persia* as the 
Turkish textile industry produced it as well, 
ft was found in outstanding quality in Bursa* 
where silk weavers produced stunning pieces 
decorated with Jy.nik floral motifs, and you can 
read more about these in the Tottery' section. 
From here silk and velvet readied the sultans’ 
households, and were used In the Ottoman 
household on sofas, divans and curtains, 
becoming essential lor the interior decor. Lady 
Montagu, about whom you can read in the 
' Vjcd r.a t i on' secti o n of f he Hospi fa I eh apt e r, 
mentions the I .line of Turkish textiles and 
admin.d Turkish dress sense by wearing it 
herself. 


htienne L.iotard, who lived in Istanbul for 
five years and dressed like a native Turk, \ I is 
female portraits of'sitters en sultane’ greatly 
helped to spread the fashion of Turkish dress 
throughout Lurope 

We have products today lhal still bear their 
Muslim names, like muslin from the city 
of Mosul, where it was originally made; 
damask from Damascus; baldachin (‘made in 
Baghdad’); gauze from Gaza, a seaport on the 
south Palestinian coast; cotton from Arabic 
'qutri meaning raw cotton; and satin from 
Zaytum, where Muslim traders imported rich 
fabric from the Chinese port ofTseutung. 

Tb read more about the impact of the textile 
Industry see the section on ‘Carpets' in the 
Home chapter. 


I ell i: • :$;!•!• iV.11Uf111 %11k 
vvlls so popular wilh Ehc 
Elev bour^i'mis 
sock'l y il'Liil IocleI i nd uxtry 
was Lhu'.ilerLfJ.so in I "ho 
the lirilisJi tiuveniment 
introduced l'i mandatory 
-k t reMncting its impure j 
If portrait done in pasids 
bv Jra n t ? f icn n l' I. iol a rd, ,i n 
inHurnti.il Swiw .irtijit who 
Ittwtl tuL'kistl tabi ic arid 


A not h er IS cen tu ry fa n of' J u r k i s h f a br it 
and dress was the influential Swiss artist, Jean- 






Vaccination 




V ACCINATION TODAY IS A CONTROVERSIAL ISSUE, and it W3S first 

rejected when it was first brought to England from the lurks nearly 
three hundred years ago. The Anatolian Ottoman Turks knew about 
methods of vaccination. They called vaccination Ashi, or engrafting, and they 
had inherited it from older Turkic tribes. 


Vaccination is a process where a person is 
given a weakened or inactive dose of a disease 
causing organism. This stimulates the immune 
system to produce antibodies to tins specific 
d i sease. lent ay, l be d eve! op n ie n t of new 
vaccines takes eight to twelve years, and any 
new vaccine has to be rigorously tested before 
it can be accepted as safe. 

The I Licks had discovered rhat if they 
inoculated their children with cowpox taken 
from the breasts of cattle, they would not 
develop smallpox. This kind of vaccination 
and other forms of variolation were 
introduced into Ingland by Lady Montagu, 
a famous English letter-writer and wife of 
the English ambassador at Istanbul between 
1716 and 1718. She came across the Turkish 
methods of vaccination and became greatly 
interested in smallpox inoculation after 
consenting to have her son inoculated by the 
Embassy surgeon, Charles Maitland. 

Whilst iii Istanbul, L ady Montagu sent a series 
of letters to England in which she described 
the process in detail. On her return to England 
she continued to spread the Turkish tradition 
of vaccination and had many of her relatives 
inoculated. She encountered fierce opposition 
to the introduction of inoculation, not only 
from the Church authorities who used to 
oppose any intervention, but also from many 
physicians Through her tenacity though, 
inoculation became increasingly widespread 
and achieved great success. 



Lady Mjiv Worllcy MoriLLtiu, ItHi- I7f*2. who ini re¬ 
duced iiiiallpQ't v .it l i.11 alum tiOrn lijj'key inifj I upland. 






Jlit: brt;ELkt.lLroLLj.;h came when ei sl ieulihc de¬ 
scription of the vaccination proems was sub 
m it ted lo the Kay a I Society in l'"-■1 by Dr Em- 
maruial Timom, who had been the Montagu's 
toily physician in fsianbuE, inoculation was 
then adopted both m England and in France, 
nearly half a century be (ore Edward Jenner. to 
whom the discovery is attributed. 

It is an lent iy believed tEiat in 1796 Edward 
Jenner "heard' that cowpav provided immunity 
to smallpox when he saw Lhc ease oE James 
Phipps, an eight-year-old boy. who was 
injected with cowpox horn a cut on the hand 
of a milkmaid. Sarah Kdnies. 

In 1967 Turkey commemorated (lie 250"' 
arniLversaiy ofl lie first smallpox vaccination. 
The stamp shows a child being inoculated. In 
the background is an Islamic dome and in the 
foreground a surgeons scalpel. 


Sl.uu]) ismkcI by the lurkisb Pons] Aiifhbriiy in 3 9 fV- 
tliif11njj iht ' -i.' imiivcrsEir) . -L itlL-Itrsl smallpox 

vaocinaiiou 



KURUS 


[he C’ow-Pwk l)v- |jmk'\ (iills.LV. An [Sfl.l ,a r i c.;lL ll r't: L wit-Liiu'Eicn ;M e(il Si P.inCii'.i 
Xm.illpcix ripd him Ufopaal showing Dr Jeritiea' vaCLitUfing pJt i.L'Jtt> 





'For more than 
two hundred 
years, vaccines 
have made an 
unparalleled 
contribution to 
public health.... 
Considering the 
list of killer dis¬ 
eases that once 
held terror and 
are now under 
control, includ¬ 
ing polio, mea¬ 
sles, diphtheria, 
pertussis, rubel¬ 
la, mumps, teta¬ 
nus, and Haemo¬ 
philus influenzae 
type b (Hib), one 
might expect 
vaccination to 
have achieved 
miracle status....' 

Richard Gallagher, edi¬ 
tor of the international 
magazine and website 
ihc Scieutisl 
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Herbal Medicine 


A 't h ou.s a n d y t ar,s a< ; o G a k in n s wci'tj also sciei _ itifi c field 1 

laboratories, looked after by eminent scientists who wrote manuals on 
the medical properties of plants. Herbal medicine wasn't seen as an 
alternative medicine but was very much part of medical practice, with many 
hospitals keeping gardens full of herbs, for use in medicines, and new drugs 
were discovered and administered. 


With this vast amount of data ami material, 
coupled with their sclent die medical 
knowledge, many new li edit tonal and 
herbal medicines became available. All these 
discoveries meant that a huge amount of 
information was built tip and spilled out ot 
colossal encyclopaedic works. 

Folio trom a J S'" a'nlury Arabic botaniial iroiliw 


drink is mixed 
with ginger.' 

QurJn I7f>:l7) men¬ 
tions ginger as one ot 
the drill Iks of Para 
disc. Today ginger is 
used to relieve nausea 
and vomiting. 


Tli is bind of herbal discovery has been made 
since the dawn of civilization. There are records 
from Fgypl, Mesopotamia, China and India 
that reflect a tradition that existed before 
we discovered writing. In ihe West, the first 
‘herbal* (a book listing and explaining the 
properties of herbs) was Greek and written ir 
the 3 rJ century BGH by Dioefes of Cary si us, 
followed by Crateuas in the i ' century C. K. 

The only work that has survived, Dr Materia 
Metfica, was done in fi5 CE by Dioscorides He 
remains the only known authority amongst the 
Greek and Homan herbalists. 

As the Muslim I mds grew, merchants and Iras 
filers came across exotic plants, trees, seeds and 
spices previously unknown to them, 'they col¬ 
lected arid brought back a huge number of sam¬ 
ples of raw ingredients, along with knowledge, 
and information about their use, combing the 
world and its harshest of environments, going 
as far ah eld as the Steppes of Asia and the 
Pyrenees. The discovery and wide use of 
paper also meant that on-the - spot de¬ 
tailed recording of their 
journeys and observa 

Lions could he 
made. 







Paper 



P AFHH SJ r L:MS SUCH AN ORDINARY PRODUCT today, bur its 

fundamental to modern civilization. Think ul all the pieces ot paper you 
use every day, from magazines, TV guides and newspapers to kitchen 
roll and greetings cards. 


II even hundred vears ago Muslims were 
many factu ring paper in Baghdad a Tier the 
capture of Chinese prisoners in the battle of 
Til las in 7511' F. 1 he secrets of the I rat U were 


As well as using hemp, tile Muslims also 
introduced linen n ■■ a substitute to the bark 
of the mulberry, a raw material it sett In I lie 
(.hi i test, I he linen rags were broken up. 



Lefl So nuhl: Aneienl mtlh 

u<Js uJ Inrmm^ sh"t,1 papel 

l .hi tie hfets here, .is a vji in.in 
Drills ,s stiL'ct Oi pLiper in 
K Lvlnntj. [[ 1 iEj;l, ISM 7 ; J 

Lt'lllUlJ llldCILiSi | If.ll dimVLILJ- 

E he piipt'rni'ikiug pounds 


passes! to their captors and lire Baghdad paper 
mills quickly caught mi. widi luauufuctunng 
spreading west to Damascus, Tiberias, and 
Syrian Tripoli. As production increased, paper 
became cheaper and of better quality, and it 
was these mills in Damascus that were the 
major sources supplying Europe. 

the Syrian factor res benefited great!) from 
being able to grow hemp, a raw material whose 
fibre length and strength meant it produced 
high quality paper. Today, hemp paper is 
considered renewable and cm iron in cm tally 
friendly; it ako costs less than half as much to 
process as wood-based paper. 


soaked vvilh water and fermented. I hey were 
then boiled and cleared <>t alkaline residue arid 
dirt, these eleaner rags were then beaten tu a 
pulp by a trip hammer, a method pioneered by 
the Muslims. 

they also experimented with raw materials, 
making cotton paper A Muslim manuscript 
on this dating Imtn tile 13 century was 
discovered in the library of the liscorial in 
Madrid, 







By POO, paper production had reached Egypt, and 
possibly the earliest copy of the Quran on paper was 
recorded here in the 1U century. From Egypt, it 
travelled further west, into North Africa and Morocco, 

I ike much else, from there it crossed the straits into 
Muslim Spain around 9SO, where the Andalusians 
soon rook it up, and the town of lativa, near Valencia, 
became tamed for its manufacture of thick, glossy 
paper, called Shntibi. Within two hundred years of 
it being produced in Baghdad's mills, paper was in 
general use throughout the Islamic world. 

This meant that producing books became easier 
and more cost effective because paper replaced 
tire expensive and rare mater nils of papyrus and 
parchment, so mass book production was triggered. 
Before this, production had been complex and highly 
sophisticated: complex in that it was done tit rough 
the labour of copyists, and sophisticated because of 
the skilled hands involved. The amount of labour in 
production decreased but the sophistication of the 
craftsmanship remained, so in the Muslim world 
hundreds, even thousands of copies of reference 
materials were made available, stimulating a 
flout isiting book trade and learning. 

Tlic expansion of paper manufacturing kick -started 
other professions, tike those of dyers, ink makers, 
manuscript orafixinen and calligraphists; the sciences 
also benefited. Tie pioneering Tunisian, Ibn Bad is 
from the 11 century, described this in his Staff oj the 
Scribes^ writing about the excellence of the pen, the 
preparation ol types of colouied inks, colouring of dyes 
and mixtures, secret writing and the making of paper. 

The first paper trull in Christian Europe was 
established in Bologna in 1291 Cl, and by 1109 the 
hist use of paper in England was recorded. With all 
this paper and more cheaply produced books, the 
diffusion of knowledge into Europe speeded up. 

Danish historian Johannes Pedersen said that by 
manufacturing paper on a large scale, the Muslims 
accomplished a teat oE ci utial significance not only to 
the history of the Islamic books but also to the whole 
world of bookk 



Muslims developed 1 1 ihnuftu. lot tteeorating paper 
that an still used fargaoti » riling papi rand in bonk* 
totitiy (hie uvi> marbling whult gave tin paper a 
\tint a fufwie look, tiiiil u j n > used funk iiun fti emer 


irnpoi hint manuscripts. 

Hit* mW for nituhling in Jiukish o t hru whnh means 
cloud or cloudy orahru. whith means water /itte. hbic 
i times from or it of the older ( entral Aia languages 
ninth mams 'veined fabric or paper] ft> origin might 
ultimately go hack to ( hma anti it iv*i> through if it Silk 
Route tlnit marbling i.unic fast to ban i aid then moved 
towards Anatolia, picking up the cbm mime. 


If fjlie end <*/ Jri i enttu v, tradesmen, diplomats anil 
Iraveileis coming from \natoha bivught the marbling 
art f*i i mope and after the 1 5 iris it h as prized by 
l itropean twoktawn becoming known as Turkish 
Paper or iurkish marblcil papermaking \fter, it ine 
widely u^ed in !t<ily, tier ntanv b ranee anti I ngtami 


Texts about thru, like Discourse mi deuiraling 
paper in the Turkish mannet, published tn l(S4 by 
Uhanusins hirchei. a l~ -eepifuri (u rmirn scholar m 
Jtii/ifi 1 rt/s’ii spread the Ajmn tal^c of marbling in t 

M 



Pottery 

F o r ov e r a thousand ye ar s f MusJim Iand s prod li ced some < if 
I be worlds finest ceramics and pottery. They were traded, bought as 
ornaments and used domestically in cooking, lighting and washing, A 
millennium later, these pots have been turning up in European archaeological 


digs. 

Pot-making was a sec ions business and trade. 
fhe late 14 llj -century historian ai Maqmi 
said in Cairo: 1 1 Jaily there is thrown on to rite 
refuse heaps tea value of some thousand 
dinars - the discarded remains of the red- 
baked day in which milk-sellers put their 
milk, dicese sellers their cheese, and the poor 
the rations they eat on the spot in the cook 
shops.' 

in the Hast, pottery centres developed at 
Baghdad and Samarra, Iraq. Excavations at 
Samarra, the residence of the caliphs from 
838-S83 CE, show us they had glazed and 
urtglazed pots, incised and stamped, and that 
theie were three main types. One was white, 


decorated with spots or pseudo-calligraphic 
motifs in cobalt blue. I he second was 
decorated m polychrome, two tone stripes, 
inspired by Chinese stonewares of the Tang 
period in the 7 lU and 8 1,1 centuries. 'Ihe third 
pot type had a special lustre, a decoration that 
looked metallic. 

These pots were skilfully made, in a similar 
way to the modern potter s whet I today, 
then dried and fired in kilns, theybeuimt 
collectors’ items and icons of beaut) and art, 
because what the Muslims did better than 
the Reimans before them was Lu improve and 
introduce new ways of glazing, colouring and 
decorating then pottery. 





1 i century earthenware i,u 
i hi.-, Mrunhifc lipstrc frit^urv 
v> i Imincl ;il l'r,ijv^jii in Sicily. 



They hrst improved 
Jtinici glazes with 
reJ ief designs. 
The Romans 
had spread 
mostly red 
earthenware 
with shiny 
green nr 
yellowish 
brown glazes to 
Mediterranean 
countries 
iidtiding Egypt. 

By adding more lead, 
the early Muslims 
produced a smoother,, 
more brilliant finish 
to the pot and made it 
impermeable so tt could 
hold liquids. 


'lire Abbas id potter ^ then took the lead glaze 
and added tin oxide to ip because they were 
trying to find a u \\ of making pure white 
porcelain,, like the expensive ( hrnese variety. 
The raw materials of Iraq and China were 
totally different, so the resourceful Muslim 
potters introduced a dash of tin oxide instead, 
this Loused greater opacity and the exact 
white finish they were looking tor. 

Not satisfied, the potters then made in nova¬ 
tions in the design, producing the 'blue- on- 
white' decoration, which was Eater re-exported 
to China, where it became hugely popular and 
spread onto their porcelain too. Tire blue-on 
white' ceramics were a source of pride tor the 
Abbas id poller^, who added their signature to 
much of their work In one of these signatures 
a potter, named Abawayh, referred to himself 
as N'r/rti' rtmrr aI mnimmfT, telling us that he 
was the craftsman of the caliph, a reference to 
the eaJiphy! promotion and patronage of crafts 
and pottery in particular. 


One of the most imp revive decorations that 
appeared later was the lustre glaze. Muslims 
were eager to develop this in an attempt to 
produce a close version of the golden and 
silver vessels of Paradise described m the 
Quran, 

In the 8 th century, potters working in Iraq 
developed a mysterious process called lustre. 
This was described as an extraordinary 
metallic sheen, which rivals evert precious 
metals in its effects, all but turning objects of 
clay to gold' explains I V Presenter Amani 
Zain in the BBt "s What the Islamic World Did 
for Us. 

I ustre provided the right ingredients lor 
producing these in a cheap and acceptable way, 
as Islam prohibits the use ol gold and sdvei 
vessels. 

The technique involved mixing silver or copper 
oxides with an earthy vehicle, such as ochre, 
and then vinegar or grape juice were added as 
a medium. Theft ' century Iraqi pottersdis 
cover ed that if they painted patterns with this 
mixture on the glazed coating of the clay, then 
put the wet pot into a kiln for a smoky and 
subdued second firing, a thin layer of metal 
was left. After wiping oft the ash and dust, an 
amazing iridescent glow came through. 

What was happening was that the copper and 
silver oxides separated out in the firing, leaving 
metal as a thin film on the surface of the tin 
glaze. Silver left a paler yellow or golden and 
silvery effect, and copper produced a darker, 
redder, ruby colour. The iridescence of these 
tones varied according to the tail of light. 
Exquisite monochromes and polyt hromes* 
in gold, green, brown, yellow, and red, in a 
hundred almost fluid tints, were possible. 

Decorated tiles were also made in this way, 

Tire rich colours of these squares, and their 
harmonious combinations, gave the mosques 
and palaces a regal splendour 


‘We are all 
drawn to 
beauty and 
the Islamic 
empire was 
no exception. 
That's why the 
Arabs invented 
the technique 
that makes 
these clay pots 
into art.’ 

HlK preventer 
Am.ini /.tin talking 
about lustre glaze 
on \\ hut tht Istiiink 
U'ui Id Did for Vs 




\/(ui£ ird/r tin ( iuth . t. lih pottCIS Of 
thu \rtih it'rJ rid ptoditi d mutte of tin 
most sophutieoteii and hetoilifiti potter} 
kno ivm to the mettleonl world. U he n 
fin s l \rtd> ivinr. managed to reach tin 
( hri. lion in d. the i m n highly prized 
tmd legtiniedus htxw \ items' 

Udw f itifA t, lithfim* tifihiteolo^ist. 
itiikmg td oaf di Idtimh potter v found 
lit the l otignuirket t xctivution in 
f iintci bur w L'h 



This lustre: technique (mm Baghdad passed through the Muslim world, 
and 9"' century Qayrawan in Tunisia starting, producing lustre tiles as 
well. Another century later it reached Spam. Archaeological finds at 
Madinat at-Zahra', the caliphates city near Cordoba, uncovered a huge 
amount of pottery with patterns that have been made with manganese 
brown for the painted lines and copper green for the coloured surface* 

A few centuries later, al Andalus had its own centres of production hkc 
Malaga, producing gold lustre dishes and large jars like die Alhambra 
jar' 

BBC presenter Amaru Zain, On Whfit the Islamic World Did Jor f's *aid 
that 'These amazing vases I the Alhambra Jar] were originally used for 
storing oil and grains Rut in the palaces of the Caliphs their designs 
took on an extraordinary beauty. And for those who saw them, they 
must have thought they'd been made from precious metals...." 

Ordinary people needed practical pots, and m Spain the most popular 
pot was a qddus, which carried water on the norm, a watei wheel, which 
you can read about in the 'Raising Water’ sect ion of this chapter. It 
became the universal unglazed pot. and must have been the mainstay of 
the rural pottery industry until it was replaced by Lin fairly recently. 

As well as producing the necessary water carrying pots, Spanish 
Muslims at the beginning of the 12' century were replacing Byzantine 
mosaics with tiles and azulejos. These were beautiful tiles in blue and 
white, covered with geometric, floral and calligraphic patterns These 
glazed faience tiles of Malaga are still famous. We know that the blue 
glaze of cobali oxide, which the azulejos arc decorated with, came from 
the East to Malaga, from where it spread to Murcia, then to Christian 
Spain, and Valencia at beginning of the H century, and thence to 
Barcelona by its end. 

Present-day Turkey was also a thriving pottery centre because 
craftsmen crowded here, to the city of Konya, as they fled from the 
invading Mongols. The collapse of the sultanate of Konya at the 
beginning of the .14 |N century brought the ceramic production of 
Anatolia to a standstill, but ir was to havu a brilliant revival when the 
Ottoman Turks made Bursa their capital in 1326 The city rose again, 
with fine buildings covered in ceramic tiles. 

Even busier in production than Bursts was Iznik, which was the real 
centre of the industry, audit flourished for two centuries from the end 
of the 14“ h century A typical krtik decoration was painted on slip, in 
cobalt blue, turquoise and green from copper, which were outlined in 
black with an amazing tomato red in low relief. The patterns, made up 
from rectangular tiles, were all floral motives, with four flowers tradi¬ 
tionally being used. Ihese were the rose, jasmine, carnation and tulip. 



Muslim potter* mono policed the skills of glaze 
And lu.slre decoration foi over ten centuries, 
and potlei v of today is indebted to them. From 
the pom i s of Spain and Sicily, new modes and 
melt tods of putlery production, materials and 
colours entered Europe. Iurope didn’t hiow about 
tin glaze until the Muslims introduced it to Spain 

in the 9 U century. 

There is plenty ol evidence today that Muslim pots 
dul tiuvel outside Spain., as Malagan pottery has 
bee ei Found in i upland; forty four pieces of Moor¬ 
ish lustre wore discovered in Britain dating back 
to late i }' Lind 14 " centuries, and another twenty 
two pieces wefe from tire IS 1 " l eritury. More re¬ 
cently, in J y90 r excavations in Longmarkct in the 
centre ol C anterbury ri e a-coverctl a large amount of 
i Turin lustre and lurqunise blue poitery, 

Nigel M imp her son -CI rant, who worked on the 
i iaiLterbury hud, tells us bow Muslim [Kits came 
to be in E ngland; 'Some pots may have made their 
way back to F upland in the baggage of Crusaders 
returning from the Hoh Land.... Another 
possibility is I hill medieval pilgrims either to the 
1 loly Land or Eo the famous shrine of St fames at 
Composted# in Spain niiglil have brought back 
the occasional Islamic pot as a souvenir On rare 
occasions the route was more direct. We know, 
tor instance, that in Eleanor of Castile, the 

Spanish wife of Edward i, ordered lorn 1 thousand 
pots of r A ittlik’ for the royal household, In this case 
ichik'ahnosl certainly refers to Malaga. - the main 
centre for Andalusian lustre wares. 3 (Malik refers to 
Malika which is the Arabic name of Malaga.) 

A lv century lustre dish was found at a siie called 
Blossoms Inn in London, and was decorated with 
the 1 rev u I' 1 i fe a nd Kii fi c i n s c ri pt io os. J h esc were 
popular in Andalusia and North Africa at that 
time, and were copied every™ here in Europe, 
Amazingly the dish's entry into England was 
.econted in 1303 in the ;iu omits of 1 he New 
Custom on goods imported and exported by aliens 
at the port of Sandwich, Kent. E he dish is now at 
the Guildhall Museum of London. 



Andaluiiun gunmenic lilu segments. 


Another famous ceiarnic brand left to us by 
Muslim potters is the so called Main!lea ware. 

Trie story started at Majorca and other Balearic 
islands, which were under Muslim rule until 1230. 
Italian ships, mainly Genoese and Venetians, 
often cel I led there to collect tin glazed pottery and 
recruit Moorish potters, who brought to Sicily 
ihe Majorcan poitery siyle Tins was gradually 
established as a leading style, becoming renowned 
as 'Majolica' or‘Majolica 3 , 


Since the I5 1rl century. Majolica has reached an 
astonishing degree of perfection, using the same 
production and. decorative techniques as the 
Andalusians and Egyptians. Later, Italian artists 
developed it into new varieties, like Gubbio 
lustre, which came in greenish yellow, strawberry 
pink and a ruby red. Ibis Majolica pattern has 
dominated the ceramic industry in Italy till the 
present time. 



Muslim pots were seen as status symbol in Europe 
because of their exquisite quality and decoration, 
so finding these puts tells us today what kind 
of people lived in places like Blossom Hill and 
Long market nearly five hundred 
years ago, Today the art of 
Muslim potters lives on 
in the Andalusian 
tiles and mosaic? 
that still adorn 
modern 
cal vs, as the 
designs 
have 
become 
a part 
of the 
South's 


forty LG 11 *-century Strpenr Divh. 

made by br.ik porter* 
hi furkvy, 




Rij-hi: A i^Lass blower m 
Viiiiico. Italy. 



Glass Industry 


W hat w v. kn ow i 1 o u a v AKou t Gl ass in t be past has co n ie fn>m 
archaeological digs and writings of travellers from the time. So we 
blow that 13 ,h - and 14 ,h -century Syria was a great cenLre of this 
fine material, in the cities of Aleppo and Damascus. Ibn Battuta described 
Damascus as a glassmaking centre when lie travelled through there in the 
1300s. Not only Syria, but Egypt, Iraq and Andalusia were all producing if in 
vast quantities from the S ,h century onwards, and it was either cut from crystal 
or blown in moulds. 


Muslims had inherited rhe famous Roman 
glass industry based in Si na and Egypt, 
developing it with double stamping (in which 
l: stamp with decorative designs was pressed 
onto hot glass); free form glass blowing with 
thread decoration (continuing from Roman 
a nd Byzan tine t ra d itions); m ou Id - bio wt ng 
(where the glass maker blows the liquid glass 
into a prepared mould); and engraving and 
cutting glass either by hand or with a wheel. 
They also perfected glass decoration and 
expanded the variety of products to include 
bottles, flasks, vases and cups. 

By the 13" 1 cent my, Syrian glass was so fine 
that merchants and buyers all over the world 



were after sampley and digging this century 
has uncovered seven hundred war old Syrian 
enamelled glass in Sweden and southern 
Rls.iia, and it even I ravelled a* I.li as Chime 

It was Santana, Iraq, that was really famed For 
it - , glass. Amongst tile ruosi stunning finds was 
milkfiorit or mosaic: glass, which was dilu rent 
from earlier types in its peculiar colouring and 
design. Alongside this, another of the most 
beautiful finrfs at Santa i ra was a 9 cental y 
straight-sided bowl in whitish glass 





Sam a rra s glassma koi s we re a J so te] tow Red f u s 
making small hollies tor things- likr prrftimes. 
Some were pear-shaped, in blue as id green 
gki>* T with four titles and a nearly cylindrical 
neck. 1 lieve were heavier and frequently 
di morale d vdlh cutting. Al Sjuwtu, fragments 
ol 9' -Lciilurv cuE glass bowls have a ho been 
Eoiuul ^\ i lEi xEroutdy stylized decoration, and 
the-a are of net standing beauty 

So [lllil 1 l glass has bet'll uiieovur ett m exva- 
Rahims at a] ! us tat. "Old L.airol which was 
toiiijLlrJ in I bn (i I Us ( | that !mm the 8 1 
cent til y to the later Middle Ages this town 
must have been a centre ul production, he 
earliest dated items, from 708, are coin-like 
weij Ills, stamped with the names of rulers nr 
government officials. ’I hey came in a variety of 
volruirs Mom dark pen!, light green and tur¬ 
quoise. to while and purple, Some ol the most 
MOphi Lkilled I gvpiian glass vessels were tleeo 
rated with lustre, a shiny sometimes metallic 
effect, made by painting copper or silver oxide 
on the surface of the object, which then was 
tired at a tempera tine of about 11 112 D F), 

Hie glass industry wasn’t rest rk led fci the 
la st, because in a l- And alms the industry was 
in the same great demand as the pottery Jars 
with two. lour or eight handles, and bowls 
with handles and ribs have all been found. Hie 
chid cent!.."- to; gla^s works were in Aimers, 
Murcia and Malaga, and it was Almeria that 
had a worldwide reputation. Glass goblets 
blown in AI inert a, Malaga and Murcia 
imitating eastern wares were found on the 
tables of nobles in H] ,h| ’Century Leon, 

The technique of cut ring crystal was said to 
[iaw been introduced by l Ahbas ibn Fimas 
in 9" ^enturv Gordoba, al-Andalus. He 
was a sc E sol a c and invcntoi in the courts 
ol ‘Abd a I-Rahman II and Muhammad I, 
who Lou Id also dc\ ipher the most complex 
writing and attempted to 11 y by bmiding 
artificial wings. With glass, he understood its. 




scientific properties and contributed to the 
early experimentation with lenses arid the 
idea of magnifying scripts, after establishing 
Andalusia’s crystal industry based on mined 
rocks. 

So, glass had a colon it Lit history as Lt travelled 
from die furnaces of Syria, Kgypt. Iraq and 
Andalusia all round the world, adorning 
people’s tables and houses as a status symbol 
and practical necessity, from windows to 
watch fronts, I Vs In thermochron-ic glasses, 
aquariums to incubators, glass continues to 

ma ke our 1 i ves ea s ten ^ a 

£ 


M ceilL li ry yildt-d and 
enamelled glfiv.. bntde 
I mm I Liy|il. The iiivirip 
rion nt’.iits.'tjlur^ It] tmr 
.Vl j il L-r, l lu- WLhf. I i ■ |h i \L 
king.,,/ 






Raw Jewels 
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I7"-Li: , filtsry pend,ml 

I rum India. Hits guild pciulanl 

r. inKllJ Willi Mat i. Ll! I tihli 

and eilK l aids and .s iar^L 1 t.u 
i ted diamond, m \W paEU i n 
irf j th'inj; lard, Rftdlml hi kify 

h.u ki j i:■ l iii ■. 1 ol rL|l>tS-H- 


The earth is 
like a beautiful 
bride who 
needs no 
manmade 
jewels to 
heighten her 
loveliness.' 

h.ihlil C 11 h pm ii 
I e ha lie v% riteT 


A s vot/i r havt rear, die textile* poUtry and paper industries 
formed the back hone to a success! u I empire whose g,oods were traded 
as far as ( hi rut. Other vital industries included goods from mines 
and the sea, like jewels and pearls, Kjncralds were extracted in upper 1 gypt, 
turquoises taken in I arghana, rubies reaped in Ikulakhshan, and cornelian and 
onyx obtained in Yemen and Spain. 


The cinnabar mines of Almaden in Spain had 
li workftirLt- ul >omewhere near a thousand; 
so me v u 11 n ig t he sto ne down in the pit, ol hers 
transporting the wood for smelting, making 
the vessels tor melting and refining the 
mercury, and mam ting the furnaces. 

V surprisingly previous mined item was salt 
nr white gold, at Hadramuut (in Yemen), 
Mahan, Armenia and Mirth Africa, which was 
carried in great canid caravans. ‘Throughout 
I he greater part oi Africa,’ writes Leo the 
African, a medieval historian and geographer 
who roamed Africa and the Mediterranean 
lands in the 16 Mi century, salt is entirely of 
the iiimed variety, taki m from underground 
workings like those lor marble or gypsum' 

Precious stones were dressed and polished 
with emery, found in Nubia and t. rvlon, 
t'gvpLiind the Sudan both had alum, and 
parls oI western fcgyph notably the famous 
desert of Nitro, had nation, which was used 
tor v hitening copper, thread and linen, and 
also k>i curing leather. It was in demand with 
dvurs. glass makers and goldsmiths; bakers 
even mixed ii in with their dough and meat- 
cooks used it as a teiuU-n/er. 

Lrom I he sea came the beautifully smooth 
pearls that deco rated many necks across the 
win Id. Pearl diving was carried out on both 
sub s of the Persian (tuff, in the Arabian Sea, 
in Ceylon, near Shiraf and the island of Kish, 
alone the Bahrain coast towards the island 



lf> ll'hhjm. Vr.il»i maouseri|H mi-i furnace Mr 

ir-clkins,’ .urriiLi.ll r Lii’i.s and vippSnn:*, "I | ,<■ Aral ill U"U 
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Itiijh! tup ini Ixittmu: Tkmmhvi in mu h w soi. “Ucli as 
|i . I .iruUur.il^iuiiu in jH'm Mm .nut ifiej con 

'mill. Ill l.i ili.ll, Li intl.r. Um‘ ht'.U,l> ll.i'C MU'. I L| H i ill! 
ul [fit II mie Ml ii-tu! nil... .k|j. In tin- Quii.Ih I hurt; 

. 1 1 ijuL h m i ii i ,l[ I i i I su i V 11; i It. 

til'njhlak. I'mm the i i century, fhn 

' MllLl rclei to | mi I div mg mel h-ods 
' l he t c attaches a curd to his waist and 
diwv hi suvi. I hi the t>i11 !«.m11, Iu l [irnk 
shells embedded in the vmd among small 
slones, He dislodges I hem wjlh lbs hand* 
nr t i knik bruLight down with him lor the 
purpose, and collects them in a leather bag 
siting round his neck. When breath fails. 

Hi' tugs Lit the cord, lltc sign lor the man 
holding ii ini he boat iu pull him tip again. 

1'aking oil the leather hap. they open up 
the shells and t ut out with a knife pieces 
ol Elesli I rout inside,.,,' 

I here were coral reefs' lying off the coasts 
ot North Africa, neas Sicth ji id Sardinia. 

\ L i I n, si, 11 iu 17' cent u ry geogtaj>he r„ 
give-, an account of coral gathering: 'Coral 
is a plant v. huh has grow n like trees and 
subsequently peti died deep in the sea 
between two very high mountains. It is 
fished with a many -looped hemp tackle, 
this is moved horn high up in she ship; tht 
threads catch the coral branches as they 
meet | hem. and the fishermen then draw 
up llie tackle and pick out from it the eery 
considerable quantity oJ coral.’ 

i oral was then used to decorate weapons, 
along with pearl, make prayer heads and 
je wc Hery. Ibday, like all iewel3er y, cora! 
is vvtun in many styles, trom long strands 
ol beads to carved cameos and pins, hut 
pi it l;, ini thi nun jue be.intv can 1st as; 
much as S30.000 for a fitly millimetre 
diameter bead as the coral reels are 
destroyed and coral as a jewel becomes 
more scarce. 






Checkout 


I n the past money was alive, because camels, cat tie or sheep were 
used to pay" for goods. In the time of Ibn Battuta, the 14 lh -century Muslim 
traveller, the Maldives used cowrie shells as currency as they were highly 
treasured and prized, and these reached distant regions like Mali in West 
Africa. Today we use plastic money; notes and coins but this is a small quantity 
compared to the amount of invisible’ intangible money shooting around the 
world as the financial markets make then electronic transfers. One day our 


coins and notes may be as useful as Ibn 

Car id Islam or I he Muslim world spread its 
wings, evt'n under separate rulers or sultans, 
□sing gold and silver coins as its international 
currency, ft' we are globetrotting today, we 
either take travellers cheques or risk having 
our purses full of dihercnt currencies. But ru 
tilt' 14"' century, travellers in the Muslim world 
could scour every market nook and cranny 
and use dinars or dirhams, from capita] cities 
to the smallest village. 

Step outside die Muslim world and 
transactions were a different story. Again Ibn 
Battuta car tdt us a lot about the world nearly 
seven hundred years ago as he had a surprising 
financial experience in China. He said: 1 ...The 
people of China ... buy and sell with pieces 
of paper the siXfc of the palm of the hand, 
winch are stamped with the sultan's stamp.... 
if anyone goes to the bay.aar with a silver 


Battutas cowrie shells would be today. 

dirham or a dinar ... it is not accepted and he 
is disregarded....' 

In the 7 and S llL centimes money was 
mostly madeot gold and silver, and Muslims 
made their coins according to the Quran, 
which said: When you measuie, gate an 
I measure and wt ig i with an meumtt 
scale* (Sura I “;3- So, it was tile caliphs 
responsibility to ensure the purity and weight 
of the coins, and the standard was established 
by the Sharia law as seven uuthtfak n! gold 
to ten dirhams of silver. Any coins that didn't 
measure up, foreign currency aud old coins 
were brought to the mint along with gold and 
silver bullion to be refined, and struck into 
new currency. At the mint the bullion was first 
examined to determine its purity before being 
heated and made accoiding to the established 
alloy standards. 















Both ihtmrs and t tiHunns were used by ditlerenl 
Muslim rule is. The hi si caliph to make his own 
coins was Umayyad Caliph Abd al-Malik ibn 
Nksrwan, who ruled fiomobi to 705 CL. These 
itimtrs were (he first gold coins with an Arabic 
inscription, as preciously money had been silver 
SassiUihm louts, and gold and copper Byzantine 
corns By making his own coins in 6yl or 692, 
t’jfiph Abd al Malik could row keep his rule 
independent Irom Byzantium and unity all 
Muslims willi one current y. 

litis new coin wa:- copied from (he [Byzantine 
rtirrcEiLV, the sdIuIus. J1 was simitar in both she and 
weiphi, and on the face were three standing figures, 
like the Bwaritine coin, which had the figures of 
HeraMes, f leraclias t "omUintme. and 1 {era donas. 

A big dill ere nee was l he Arabic testimony of Islam 
surrounding lhe design on I fie reverse; In the 
name of C 1ml. there is no deity hut ( AhIl lie js Oncj 
Mohammad is the messenger of (iod " 

Tile Hyi 5 nmineeni|Kror was furious with this 
development, as new money meant com pel i lion 
and he refused lo accept it, responding with a new 
coin. Hus angered Caliph Abd al Malik, who made 
another coin with an upright figure of the caliph, 
wearing an Arab headdress and holding a sword, 
again with the testimony of Islam on the reverse, 
where the coin was also dated. Only eight of these 
early Arab- By/am tine ilimtrs. dated according to the 
new I slam it eale ndar, have survived, 

Ihe coin throwing continued, and true to form the 
Hy/.mtine emperor replied with y et another, and 
al this point in <i97 the ( aiipli had had enough, 
and introduced the first Islamic coin without 
any figures On both sides of this new dinar 
were verses trorn the Quran, which made each 
pita can individual message o! I he laith. He then 
issued a decree making it the only currency to be 
used throughout L inavyad lands All remaining 
Byzantine mid Arab-Byvan tine pieces had to be 
handed to the treasury, to fie melted down and tc- 
struck. Those w ho did not comply faced the death 
penalty. 



t'lis, kivtsL' fmj.ii fep Ecitl: L.irly UniJVv.id toms, 691 Wi. Elw emu cm ihe berttwill h'fl 
show, Iliu Luluaiei pj:iLfd in': three stLps lopped w'illt a sphere, replacing die fte zanri ne 
l mv-: AiitkdLEM.in loCu: Silver Njsiid dirham ol Mulummed 1. ( ri'aildJ j;. early Sstlilllid 
loejw, Al Mahdira, Wl; AodalindanLimirtiultl ^asriJ ul MuhLimmd 

iukI.l. yoEd tit nil! of ( !,l] ij. ill Abd ;d Mjlik JiejUi L lie t"iliavy;id dvE'uslw (iMii (Cl? 


/hen in i two fitbiitl hltintii tiu/js the (hh Unmount 
Vtuhur? iittif tlu One Hmiitml Multttr . //it fit's! tn iyhed 
in <tl twelve kilos of pun gold mnl tin m etnui nus ti buln 
in i ruirpwrf MM! being a nn n 1 091 yrams tif pun' gold, 
iheir estiniiih’ti i trine totluv is about ten million und font 
million f 'N dollars rcspci lively. 

Hit tains liviv oriyintril] minted for the Mogul l mptrors, 
lahangir. soil of \khiu the (treat. m lot i mu l lu> -roi 
Shah hrinm, best known fm building thi Ini Mahal in 
/6?9. itfnf were presented to the highest dignitaries 

IheOne Vtousatid Muhtits n*if> hugt at eight inches 
in tiitimetcr, omi c>irf the t entunt* four or five u erc 
rmvifmm J to briny rewrvcit for the twihtJsrunhm of tin 
powerful ruler> tri f\ r\ni. Only out Lompanririe iota is 
treorded from a phistet nisi in the Hnttsh Museum, a 
/in* fhtmhed Muhuts. hist teporled in hnlm in IHJOtind 
.stru t lost. Xiith of the hyendtiiTyhutt yohi \Uritunme 
kmn i n fu futvc survived to this dtiv tind it s suspa ted thev 
wen melted down for their bullion ir tint Hut ne know 
dn \ ih I e.\ id beams* tf it relicts mentioned seeinit Mwntii 
i *it.' in flu tteosurv of Shtih hthtut. 



* 


lh<- new gold dinars weighed a bil loss than the 
cLiuE the state tout rolled rheaci. uracy ol 
their weight along with the purity ul the gold 
Lived. { inuyyad gold coins were gen troll ]y .struck 
in Uitmast us w hile silver and Copper coins were 
minted else where- 

A tier this li j si coin, more of different values were 
sli Usk and .liter conquering Notth Africa and 
Spain, the Cmayyads established new mints each 
piiidiu ing coins with I fie name of their city and 
date ol minting 

[he dinar continued to he the main currency 
used LulliI Ti 2, when Caliph al-Mansur built 
Baghdad and the gold mint moved to the new 
Capital 1 he names of persons responsible for 
the coins began to appear on silver coins called 
dirham*. But these had a short life because the 
nest caliph, Harmi al Rashid, abandoned them 
when lit tame to power in 7 Mj. He Tiuntetl dinars 
with the names uf governors iif Egypt instead, 
using the two active mints we know about, one in 
Baghdad and the other in Hustat, the seat of the 
govern oi ol Egypt, 

’! In ha ton ids, who ruled between 909 and 
1171, used diritns with Kufit' Sl.i ipts, and die.se 
became the most widespread irade coins of 
iEie' Mediterranean world because ol their high 
qualiU aiul Liccau^.e I here v,urc so many of them. 
\\ lien die crusade e s captured Palestine, they 
copied these coins instead of striking their own, 
and these E.ingcd from esc client copies ul the 
original to bad iniiUlkmS, 

Er was from Andalusia that gold dinars travelled 
into Fair ope I mm around 711. Then, Linjei the 
Nasrid rule in Granada from 12 38 to 1492, the 
dit hu bcxanie the dirham Hi esc ei.it ns were 
heavy, carefully struck and bore long leg¬ 
ends with passages (mm the Quran and 
the rulers' family trees. None ol the Mas 
rid coins showed a dale, but they are identi¬ 
fiable b\ lheir motto ‘None victorious save God,' 
Al the same Lime, in die i Christian kingdoms of 


the north, Arab and french currencies were the 
only lines used tor near!} lour hundred y cars. 

After i lie 13"' century; the Muslim < aliphate went 
from being ruled by one caliph to mam small 
dynasties, each producing their own coins. I ike 
Currencies today, they '.anted I he names at various 
governors from the semi-independent states, 
these were all mm led independently, hut still 
acknowledged the nominal leadership a I the caliph. 

l ike today, corns weren't the only ways ol paying 
Cheques were around centuries ago as well. 

Cheque comes from the Arabic SiUjif. a written 
vow Eo honour payment loi riteivhaiulise when 
its destination is reached. In the tame of 11 a run a I 
Rashid in the 9'' century, under a highly developed 
H b an k i ng syste m', a Mu sli r n bu s r n es-, mati c on I d 
casli a cheque in Canton. Cluna drawn mi hi • hank 
account in Baghdad. Trie useol iiujq w as bom 
out a! the need In avoid having to transporl coin 
as legal tender doe to the dangers and diEEieukh's 
this represented. Bankers took In the rr.se til bills 
of exchange, letters of credit and promissory 
notes, often drawn up to be, ill el let 1. cheques. 

In promoting the concept of the lull of exchange, 
uiqtj or cheque, Muslims made the linamiug nE 
commerce and inter¬ 
com menial trade 
possible. 







King Offa and the Golden Coin 

A r c h a bold cue a i, disco v i. a j rs h ave helped us to redraw rho 

international economic and trade relations ol twelve hundred years 
ago, when thousands of Muslim coins were found across liurope in 
Germany, Finland and Scandinavia, 

An abounding coin was also discovered 
while digging in the L k, and it is now in 
the collection at the Urilrsh Museum, [lie 
Cold Mancus was equivalent to thirty silver 
pennies, arid the Anglo Saxon King Oil;), the 
king of Me re hi and ! hi gland, ordered it Eo be 
n lade in t he B eei 31 l r r y. He a Iso inE rod! i ced 
silver coinage. What was extraordinary about 
the Cold Marcus was that it was a copy ol a 
gold difuir of the Abbasid Caliph al -Mansur 
dtiled 157AH or ?71 C!.. 


it is over twelve hundred and ihh!y years 
old, and has. Arable characters dedaring 
that I here is 00 Deity but Allah, Hie One, 
Without hquahand Mohammad is the 
Apostle ol A Hall’ ami .1 Eur liter dec tar al inn, 
engraved around the margin ot the coin says, 
'Mohammad is lhr 1 Apostle «.i! Allah, Who settl 
him (Mo ha m rn ad) w ilh 11 ic dr ;c l r i ne and 11 u- 
hue faith to prevail over everv other religion. 

A signiheant dilierence from the original ititnw 
is that king Olid stamped his name on tl with 



Isiuc; Otlj oE" Men, i,i and 
l-jigliiiul made j oE 
rln - s;ntiE iUmir min el rhe 
.\hloMil 1'aliplu al-Mansur 
dakd I m Al t r"K.H,It 
is ,1 rtcMr-iilcnlicaE replica, 

i:i■ In■.111 i>. llu priilciui nh> ui 
1 ,1 ilh in Arabic or) uric nidu 
.mil ilic name lit Kiiii; Oil,! 

on llie ullicj side. 













LxEl U> i ilJu: An H 
LfOInry tiufi til llhc I K .il 
iJu time Tvlian KliiuJHIj 
m It J i m^.md and VleiLka 

£ I i^rk'iiMiirn Lhs. 1 fouliiU'i 

oE thu Holy Kluiuii Empire, 
hini i Ciiin Lulled j (kwrr 
from tht Vi,iLik ifitin r. wh ich 
wus worth third* oT the 

ii/rhii\ri, I hi- l.lsi ivru:y t(\L L J hi 

Ih.C Muslim world 


Eli:. insetipt ion of E >1TA REX. Scholars have 
puzzled about why ssn English king would have 
made a replies Arab coin. Nome say he had 
uni vested to Islam, l>n! the more likely story is 
thiir it was produced lor trade, or for pilgrims 
to use as they travelled through Arab lands. 

I hr coin most certainly wouldn't have been 
made by an Arab craftsman because there isn h t 
any understanding of the Arabic text: 'OITA 
Rl.\’ is upside down i n relation to the Arabic 
KttSit script, and the word 'year' is misspelled 
in Arabic. I he com was probably copied by 
Aj iglo- Na \o n c ra Its men. 

Much of the evidence of the impact oflslathic 
Erade ami currency on Europe is found in 
the ground. The coins found show that Oita 
also introduced i Ju silver penny and it was 
equivalent in weight and content to half the 
Ahhusid tiirlulni. Charlemagne's di-wir, or his 
re funned th'tuirius y was worth two thirds of 
the iiirluitti and the Ry/aiUme inilinn^ior'i wy.s 
increased to the same weight and quality as 
tin.- Arab rfir/iwnk 


King Ofta was not the only non-Muslim ruler 
to make Ein Arabic coin. An 11 "’-century 
Spanish Catholic prince, Alfonso Vlil, oidcred 
the minting tit a decorative coin m which not 
only were the inscriptions written in Arabic, 
but also he irelei icd to himself on the coin as 
the 'Ameer of the Catholics’ and the Pope in 
Rome as the 'Imam of I he Church of < lb l ist'. 

















































04 HOSPITAL 



Medical care a thousand years ago was free for all and the treatments were highly 
sophisticated The hospitals of medieval Islam were hospitals in the modern 
sense of the word In them was the best available medical knowledge, dispensed 
for free to all who came. It could even be said that they were a forerunner to the 
National Health Service and they flourished as rulers of Islam competed to see 
who could construct the most magnificent Some hospitals were huge,, others 
were surrounded with gardens and orchards, and most offered advanced soda! 
welfare to patients including treatment by music. 

The facilities they used were custom designed and the surgical instruments were 
outstanding, Forceps are just one of the instruments still used today, designed 
by Muslim surgeons over a thousand years ago Cutting-edge treatments, like 
cataract operations, regular vaccinations, internal stitching and bone setting, 
were also part of standard practice, as was a rigorous medical education in a 
teaching hospital, 


'Medicine is a 
science, from 
which one 
learns the 
states of the 
human body, 
with respect to 
what is healthy 
and what is 
not, in order to 
preserve good 
health when 
it exists, and 
restore it when 
it is lacking/ 

I0 ,h -century Ibn Sina 
from hi* book Canon 








H 




Hospital Development 


T he idea behind hospitals a thousand n ago was to 

provide a range of facilities from treatments lo convalescence, as\ lum 
and retirement homes. They looked after all kinds of people, rich and 
poor, because Muslims are honour-bound to provide treatment for ihe sick, 
whoever they may be. 


From ihe earliest times, these hospitals were 
fittided by charitable re] igioiis endovvmeat a, 
called woqfl though some money from the 
state cotters was also used foi the maintenance 
Ol ome hospitals. It was parth due to this 
funding they became strongholds of scientific 
n led ic:ine and an integral part of city life in less 
than two centuries. 

Hell)re I he IVluslims, the (Ireeks had lemples o( 
healing, in these, health care was based more 
on the idea of a miraculous i ure lather than 
on scientific analysis and practice. A Byzantine 
charitable institution., t he xenodoebekm 
(literally ‘places tor strangers to lodge in'J, 
Lame closest 10 being a hospital where care 
was given to Ike sick, lepers, invalids, and the 
poor. 


I slam ic hosp i t a I s b egail in K' eta 1 1 l l r y 
Baghdad anti in some ways these resembled 
xenodocheions as they also looked after 
lepers, the invalid anti the destitute. But the 
first organized "proper' hospital was m Cairo 
built between 872 and 87 l( A . The Ahmad 
ihn I'll1 1 r 11 Hospital treated and gave medicine 
to all patients free of charge. With two bath 
houses, one for men and one for women, a 
rich library, and a section for the insane it was 
ar. incredibly advanced mslituliou. 1 altering 
patients deposited their street. lollies and their 
valuables with the hospital authorities for salt 
keeping, before donning special ward clothes 
and being assigned lo lheir beds. 


TW pLT-.pkvuvo:’. oi l bn 
[dun i .ihn, F f ^ pt, 

'he lirst tirr.u i Litil Ivhptlol 
llul provided Irw treatments 
and nwJkme.'. lor patients. 










Qthes imporl^nl hospitals ind tided a larger 
Baghdadi Hospital, built in 982, with a 
stall ul t\vt. L ] it v turn’ physicjEins. Twelfth- 
century Ham asciis had an even larger 
hospital, the Nuri Hospital | [cel-, medial I 
instruction was given and druggists, barbers, 
and orthopaedists, as well as oculists and 
physicians were, according to manuals 
composed hi the IT century, examined by 
m i.ikel inspectors' on the basis of some set 

tUVlS. 

In all, Ciairo had three immense hospitals: I be 
most famous was the al Mansuri Hospital. 

\\ hen the I V ^utitt .11 s Mamlnk ruler of Egypt, 
Al Mansur Qalawun, was still a prince, he fell 
ill with renal colic during el military expedition 
in Syria. I he trail men! he received in the Nuri 
IJ asp it a l l 'I [ >a in Else us w as si? good that he 
vowed to Found a similar institution as soon 
as he came to the throne, I rue to his word, 
he built the al-Mansuri Hospital oft 'atro 
and said, 1 hereby devote these waqfs for the 
benefit of my equals and my inferiors, for the 
soldier and the pi ince, the large and the small, 
the free and the slave, (or men and women' 

The 1281 al Manstiri was bin ft with four 
entrances, each having a fountain in the 
centre. The king made sure it was properly 
shilled with physicians and fully equipped for 
the care of the sick. I le appointed male and 
female :Ufentbnrs to serve male and female 
patients who were housed in separate wards, 
beds hart mattresses and specialised areas 
were maintained. Running water was provided 
in all areas of the hospital. In one part of the 
building the physician-to - chief was given 
ei room for teaching and lecturing. I here 
were no limits to the number of patients that 
could he treated, and the k: house dispensary 
provided medicines for patients to take home 

Prom these early institutions, hospitals spread 
all over the Muslim world, reaching Andalusia 
in Spain. Sicily and North Africa, these 


were all admired by trader’s and crusaders, 
who later developed similar systems such 
as the Hospitallers, fighters of the hospital, 
established by the French to treat their 
countrymen. In Europe, Muslim physicians 
helped in establishing scores of hospitals, 
including the famous Salerno hospital in 
southern Italy. 

Muslims were effective administrators and 
hospitals were managed clhciently. For 
example, lbn Jubayr, a 12" century traveller, 
praised the way in which the ai Xur e I kispital 
(probably the earliest of its kind) managed 
the welfare-of patients. He said 'The new one 



'It's [the hospi¬ 
tal's] duty is to 
give care to the 
ill, poor, men 
and women 
until they re¬ 
cover. It is at 
the service of 
the powerful 
and the weak, 
the poor and 
the rich, of the 
subject and the 
prince, of the 
citizen and the 
brigand, with¬ 
out demand 
for any form of 
payment, but 
only for the 
sake of God, 
the provider.’ 

'I he constitution 

establishing the 
al-Mansuri Hospital, 
< tairo 
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Vie 9 ,fi -century itl-Qayrawan hospital was a statc-oj-the-art 
institute, with well organized hails including waiting rooms for 
} isitors, female nurses horn Sudan, a mosque tor patients to pray 
and study, regular physit tans, and teams ofb'uqtihti al-liadam 
a group of imams that practised medicim ami whose medical 
services included bloodletting, bone setting and cauterization. li 
also hud u special waul for lepers called IMr al judhama, built 
near the al Qayrawan hospital, at a time when elsewhere leprosy 
was deemed an untreatable sign of evil 

It was financed by the state treasury, and by other people who 
gave generously to boost hospital income Si> that the best 
care eon hi he provided. 
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l the Nmi Hospital! is the most frequented and 
hugest of the two J hospitals lei Damascm-h 
and its daily budget is about I 3 dinar 11 has .in 
overseer in whose hands is the maimi’nance 
of registers giving the names ut lUe patients 
and lhe expenditures tor the required 
medicaments, foodstuffs, and simitar things. 
The physicians come early in the morning to 
examine the ill and to order the preparation of 
beneficial drugs and hinds as are suitable tor 
each patient.' 

Whilsl travelling in the Near Bast he also 
noted one or more hospitals its every city in 
the majority of the places he passed through, 
which prompted hire 1o say llml hospitals were 
one of'the finest proofs of the glory of Islam! 

These hospitals were also for ward-tit in king, 
tackling ailments not only ot the body. A 
4 1 century Baghdad has pi la L when al 
Ihi/i worked, had an exclusive ward for the 
mentally ih. 


Opposite! Inurwr eknvot die pn^t iii-tliLj SiiLinii 
mm a hnu'tnr v L*Tmptt:s. I .til el- r this site 
housed. ir: pari, tl’-c al-Maiwtn i Ht'S|iiul in I 'Ztro. i-pn pt. 
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'Who so ever 
treats people 
without 
knowledge 
of medicine, 
becomes liable'. 

Prophet Mohammad 
{pbuh) iunrated 
by At- Bukhari and 
Muslim 



Teaching Hospitals 


T hf sk.ht of a stream or young and eager potentiai doctors be¬ 
hind a lofty surgeon is not an image new to the ? tcentury, as Muslims 
had university hospitals about eight hundred years ago. These teaching 
hospitals provided first hand practical and theoretical lessons for students. 


Teaching was done in both groups and on 
a one to-one basis like today. Lectures were 
held in a Luge hall at the hospital and the 
subject matter was visually a reading from a 
medical manuscript by the so-called ‘Reading 
out Physician. After the leading, the chief 
pliysii Lin 01 Smpeon asked and ar.Sweud 
questions of the students. 

Many students studied texts with well known 
physicians and, as paper was plentiful in the 
Muslim world, manuscripts have been pre- 


sejved until today EhyE have wait ten on them 
tor his own usd hi J uropr these same texts 
were scarce and seldom owned by the student. 

Bedside leaching, another pa it nj medical 
training, with groups ol students following the 
attending physician or surgeon on his ward 
rounds, was seen as very unpotlaii!. More 
advanced sludenls nhsenrd the doctor taking 
the history of, and examining, pat a nts and 
also making prescriptions for them in the Out- 
Patient Department ot the hospital 







E^uliiw Il'U to iij’ltl: A niiiiiaLLii L' .hh.nwmi’ ,Lfi (. Hloni.111 

duel physri^ijm; tWenirjUKi: to li w Wr id Din 
riftttn or flnspiul in LXimasiu*, Sirin. iUc luiqntal raw 
Ikjuw."' thv mLiM'um of Arab mt'dktJH- ,mt I sochcv 



‘He who studies 
medicine with¬ 
out books sails 
an uncharted 
sea, but he 
who studies 
medicine with¬ 
out patients 
does not go to 
sea at all . 1 

William Osier, 
* ttnadian Physician 
( 1819 1919 ) 


Urn 1 of these medical schools was in the 
a I \m i lusspiLal in Damascus. Under the 
ili!vcHon of the physician Ahu al- Majid al- 
Haliili, the I- i.enltity ruler Nui ;i| Din ibn 
/..ingi founded the hospital, if was named 
a He] him and he equipped it with supplies of 
food and medication, while also donating a 
large numbers oi medical books* which were 
housed in a special hall. 

j vms a place tin a medical career to blossom, 
burly in the I ^ century. .i physician Called 
at Dakhwat Jirsl served in the Nil ri hospital 
at a km salary then, as he increased hi fame, 
hi' income from private practice brought him 
much wealth arid In: started ?. medical school 
in the city. Tins career route will be familiar to 
many physicians today 


Many renowned physicians taught at 
the medical school, and physicians and 
practitioners sometimes assembled before the 
suit tin, Mur Jtl-Din, to diSCuSS medical .subjects. 
A< other times they listened to the three hour 
lectures that Abu al-Majid, the director of 
the hospital, gave his pupils. Among the well 
known Muslim physicists who graduated from 
t lie rn ed k a I sc hool were I bn Ah i l k j y hi ah T a 
l 3 L centoi y medical historian* and [bn Nabs., 
whose d iscovery of the lesser circulation of 
die blood, also m the 13 century, marked 
a. new step in better understanding human 
physiology. 










Instruments of Perfection 


Y oi 'kk in a Knn m ami someone brings m a tr i) with a doth UrapeiE 
owr U. 'Ihis person sets down the tray and carefully peels hack the 
cover to reveal twenty, tniely made but oddly shaped, metal tools. The 
person then says these are surgical instruments In mi hospitals Unlay and bom 
hospitals a thousand years ago. You have to separate them into two groups . 1 
(Ion Id you do it? Maybe you're thinking "Sure, that's easy, The thousand year 
old ones will be rough, trade, unsophisticated butchers knives 1 - bul read on 
before you decide. 


1 1" we jo u r i w\ ed bac k to 10 Lent u r y timl tie rn 
Si Klin we Could k>ok over 1 he shoulder of 
a l nil trig- edge surgeon called Ahul Qasinrt 
khalaOhn a\ Abbas a I - Za h raw! „ L i nun 
known m l lie West as Abu leasts, He would 
haw- aln uly written nl 'foisrif, his medical 
encyclopaedia, which you i,m read more about 
in lhe 'European Medicine 11 section in tins 
chapter, and the ‘Cleanliness 1 section in Home. 



a E H JiO Syrian 

t l i m n n-irtu r.'tl ■ vl 1 s i .in ip 

iiuvir .' .hi ,ir11 L 

imp! syniii ul the III' 
tfnl nrj S|t,L iij >.|l Mil *■ Iini 
Surgeon, ill /ahiawi. 




SYRIAN ARAB REPUBLIC 



Included in nt inst il was a I realise called On 
Srfrjft'rv, vdsn.li introduced a slaggering culler 
Item ot over two hundred surgical Inals* Using 
isistruilient.s forSOrgery was il re volutin nary 
concept because it enabled science te change 
bom being speculative to experimental, and 
ibis was i he fust, s realise in the In story o[ rued 
[Cine to iihisuate surgical instruments. hi met, 
their design was so accurate that they have had 
only a lew changes lh a millennium, and il was 
these illustrations lint laid the Joiuufotions for 
surgery in I mope. 

The constant search for the perfect in 1 1 umeill 
foi the sake of e xtreme accurao became the 
rule with Muslim siience. and is the principal 
rule of modern science today. In this search 
H Zahrawi illustrated the instrument using 
e:,cai hand-drawn sketches and also provided 
detailed information on how and when it was 
used. 

h i r exan ipl e. in can I e n / a t ioi l I lc si at cs 
that According lo the opinion n| the early 
(physiciaiu J caiiteriv.alimi using gold is better 
than when using iron. In our opinion the use 
of iron iSijuickcT and more correct. 

He wrote about the scraper {itutjrwi} loo! 
and its use when treating a i stul.i in the 
nose; t Joctois give the name IbtuE.i to w hat 
laymen call uquiir When you have treated 






if with cautery or with causin/ ac curding 
Lli El ic in si nit ti« ms, gi\sert previously, and if 
is not hfail'd, there is no dear method t>[ 
livjtrm'iil cxvepl to l. nl dilVDi ■ ■ 1 1 the I Lknumir 

Lit its ripen iiigand let out all iht' humidity sir 
pi istherein. till you reach Ihe bum-, When 
ihe bom is readied and you ace ntvnwvnr 
hi Lie k] less, stJUlH’ il with Lin instrument like 
l h i s picl n iv 11 i s c j J k-i 1' n pugh hen il' ansi i s 
made of Indian in mi. Etc lietitl is round liken 
hmion but is engraved with markings finely 
eiigi aved. like those of a f IIl- oi ,1 rasp. I'kite 
it utt llic site oldie diseased bone and spin 
it betvvcim ytmt Impel s, pressing dawn a 
lit tie with your Stanch till \on are sure all the 
d leasest lit me Inis been sc taped away. I’Jo this 
several limes. 1 ben lei the place be dressed 
with Munch mg at id sty pile remedies. And il" 
tin- plat' he. : ■ .nid HesEt is geiU'i ated il ere and 
the I low ol sanies ( pits ironi li wound is stayed 
and I here iw in return after leaving lor Early 
dues, and than? is no swelling, and nothing 
l merges, you eij^ vv know tt is pefletlly healed.' 

I he l tse ill i ire lln al stones was the subject 
ol many page ol study. Al Zahrawt devised 
an instrument ul-twsli<ib (ihe diilf) for 
diislum; these. I le said,'taken steel rod with a 
triangular sharp end.,.* tie a thread proximal 
to the xlonc lest il slips [rack. hilmdme I 
gently dill iL readies the stone, turn it round to 
perforate it ... uuiir lannsmit immedtalely, 
press on the stone from outside anti crush it 
by coin linger, tt breaks and umicv mil with 
mine If you do nnl succeed I hen do culling.' 

l iunmentiiig on tl s n I ewh and Spink, recent 
tnmslalors ol at /ahrawi’s hool , described the 
originality ol ihe instrument.: "Eli is device of 
Abu basis docs seem lo have been in a ma nner 
a 1 rue Ikholi iptcr [a stone crushing mat hine 
used to shatter kidney si ones and gal Is tones | 
many centuries earlier lhan ihe inodetn era 
.iml i oiupleu K Inst sight ol and not even 
menlinned by ihe great middle-era surgeons 


'Al-Zahrawi remains a leading scholar who trans¬ 
formed surgery into an independent science based 
on the knowledge of anatomy. His illustration and 
drawing of the tools is an innovation that keeps 
his contribution alive, reflected in its continuous 
influence on the works of those who came after 
him/ 

L Leclerc, 19 " century French medical historian 


h m * v t, 

r CE vn m cim/tis prerpont, pra’jwritf ipk m: turn on 
tum t & lionoi abii v: tiine <um, freutu' 
tvnifia cc[kriirjs* 



A r ‘o j nsunktn dum 

mg 1 .j.u l c 11 i ill ipn wi lsl ti 

appears lii .i tvmk Liv 
.lE /jliLJhci, .slsn krikWU 
as \hckL.tst'., i ei tin; 1 aim 
iiinsEaimrl I lai jrJ m 
( r ell 11 ■ iJ. 
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franco aiu 1 Kuv nor i>\ It ere Cornell je, doyen of" 
geni to urinary surgery 

[bn Zuhr, a 12 "-century Seville pin Ain-an 
ini proved on ihis device In lining 4 diamond 
at the end of the steel rod. As well as drills, J 
Zahrawi also mmHiluetared n knite in jjerljhnn, 
cysto lithotomy. 

Othei instruments discussed by al /a hr met in- 
elude cauterization tools o| various shapes and 


si/es; scalpels, xcry sharp knives that are used for 
making a variety ol incisions; honks, usualR with 
a sharp or blunt hall circular end that are std! used 
riiul 11,110011 in the same way (hlum hooks were in 
scried in the veins to dear blond dots, sharp honks 
were used to hold and lit! .small pieces ol t[\sue 
so that they could be extracted and to re tract the 
edges of wounds}- lorv.cp.s, metal instruments ivjlh 
two handles used in medical operations tor picking 
up. pul I i Hi;. Lind holding tissue (crushing foneps , 
used two jaws fur crushing and removing urjpary 
bl adder stones; delivers forceps had a serai ■ilicii 
larend designed to pud the foetus from i}s mother] ' 
lUi instrument still used today}. 

f } ‘f 

Remember what was asked earlier ‘The person 
then says "these are surgical instruments Im-iii 
hospitals today and from hospitals a thousand 
years ago. You have Lo separate them into two 
groups" Could you du if?' 
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Surgery 


M i > 3 3 E rn si Riii' rv is a highly sophisliculcd minimal ion ol ccviluries 
of innovation by dedicated people bent on saving lives. This life- 
saving el hie was healing in the heart of Muslim sou l hern Spain 
a thous a n d yea rs ago, tv here th e M us lims per It i r n \cd t h ree t y pes o i s 11 rger y: 
vascular, general and orthopaedic. 



IMiliv rkrhl Liu-rkMl: 
l5*ctniurf muiMUHcs in 
StR 1 leddi ra S.sti Lint iu^IuV 
jiimJmiia it/ Khuriiyift^H 
ilkiiUalmjy the iruliiirnl 

nl jT.ilrmls jikI 
V.ip uHJS Mi!yik,il |'mu r ilii!Vs. 

ScrOtvMm SjliLnikUii^lu wjs 
a pLivsician imm Ativmni. 

1 iiriw-i. 


Ont'Ol lhe must lauums Muslim !siri*ytMnist 
;il this time lived in Hordnbnat the height of 
kbmie ci\1|1yarion. A lull Qiisim Kludal ihn 
aJ Abler, al Zabravyu was known in the West 
us Ahulcasis jihI you can read more about iris 
work throughout this Hospital chapter. He 
observed. thought pi at Used and responded to 
each of hut patients with skill and ingenuity, ^o 
much so that Ire was recognised in his day as 
an eminent surgeon and uns tourl physh urn 
lo I he ruler of j|- \ndalus, al-Mansur 

He revolutionized surgery by rutrodikiug 
new procedures, over two hundred surgical 
hisli LEmvuls, and giving detailed accounts of 
the lull dental, plwrinaceulicnl.Rncl surgical 


disciplines ol his lime. I lis hook, a! Ihirij, 
also established the rules of prat Inal medicri c 
hy emphasizing tire dos and do ills ill almost 
e ver y n i ed ica Kill nil u n \ e ik oi i n t e re* I 

AI Zuhrawi has a list of firsts to his name and 
rtadmg his t ui rivuEmu v, iUe ts impres ice m 
read. New procetlures lie nil induced included 
catgut lor internal aiidling,, whik h i- still 
used in lhe simplest to the most complicated 
si. Ergen, It nine. I atgul seems to be I he only 
natural substance cajxiMe of dissolving and 
being accepted hy (he bod } 

A It I tough al-Zahrawi was the first In uv catgut 
in surge rv. it was al Ry/i who was the in \| to 
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tisc j ninia] (shcop) gut [or sutures. .mol AJ /ahra wi 
also used twisted fibres from strings of inrisk a I 
instruments tor surgical purposes. 

Responding to lvUi case with ingenuity, he revolu¬ 
tionized medical procedures in mam, ways like us¬ 
ing hot; pliLL i :r■ r . Eui Is- t teethi desi ] ibi i ig how 
to conned .sound leelh Lej I h ose Ni.it wore loose by 
gold or siJu’i w u : introducing a surgical treatment 
I£^r sagging breasts; being the first to use cotton 
In control Needitip;; performing a tracheotomy; 
repihtrh using piaster casts, and lor calculus in the 
urethra, he introduced the technique of it drip a hue 
drill inserted through the armary passage. 

Hr also ds'Laih'd how to untune a urinary bladder 
stone alter crushing il with a self designed insl.ro 
men l, I It disi usstd simple fury cry tike nose |H>lyp 
removal J!id complicated pmi.edu res like the re¬ 
moval of- a dead baby using special forceps he de- 
\ised littn.seIk He mentions cauteri/mg or burning 
tin skin lo relieve pain and how to cor reel shoulder 
dislocation. 

With all his innovations lie kepi ho patients in 
iueeiJ. and rin order nul lo l right to them lei his sur¬ 
gical operations he i nveu led a com ca led kuiik- to 
open abscesses, In the case of tonsillectomies, he 
held die tongue w ii[i a tongue depressor, and then 
removed the swoth n tonsti holding it with a hook 
and snipping it oil is ilEi .1 sc Ess or- like instrument, 

III is had l rails verse blades whirls cut I he gland and 
held it tor rc 11 it1 va 1 trom I be throat so the patient 
didn't choke. 

AI /ahi.ovL like all Muslim surgeons, displayed a 
sensible and humane leluvkmce to undertalo the 
i kiesl and most painful operations like all Muslim 
surgta>ns, its diey were aware of: u ■.11., mitort 
lltey indicted on patients. Ihisivasa des-iive 
hreaklhrough in the relationship between the 
surgeon and the patient. 

Aj /ahraw 1 devoted (. ihuplers Ml and ft I t>l 
I ■ urgerj book lu the topic oJ per lo ruling a 
E rart>v agittal t vstolithohmiy the removal of Slones, 
OuSiugi'n was oiilv one of the thirty books lo 



make up uJ-'lusrf/i so this makes you appreciate 
the amount of work he did. 


MihJcI ll SlITgU-jt UmU and 
cargui du nut Jiller much 
I nun ELiusl' hi willed by at- 
/ah mu E. 


1 Ic a Jin described the operation to remove bladder 
Slones, oi The I esser Ope rat ion', Appariilus, \httar 
as it was called in tin. Middle Ages, and this was 
similar lo the one in the Sushruta Sumhitu in 
Hindu Medicine Both a J Haiti and id Zahrawi 
stressed that lilt- inner nw is 1011 should be smaller 
than the external one to prevent leakage ol urine. 
The stones should not be pulled out but eviracted 
by tor, vps ,md big ones should be broken .11 id 
then delivered out bit by bit. This demonstrates 
ihen cait to avoid damage to the tissues, cs^essjve 
bleeding and formation of any urinary fistula. VI- 
/ ah raw 1 also said evci y piei_e should be removed 
because even if one is left il will increase in si/e 
I iiis advice is still stressed nowadays. 



'Surgeons must 
be very careful 
When they 
take the knife! 
Underneath 
their fine 
incisions 
Stirs the Culprit 
- Life!' 

I mil) Dickinson 


Hililil: l.' Lcimiry 
iminlftluru* m Sewfiddhi 
Sa hit ntu-nji I h\ Jurrnhiyyti f 
ni -h Imwyi'tih il I uslnili ng 
Urc trcrtt rwnt of patients 

JlUL -.111 I'.-S r 111. : '■.•.Il I ■ 111" Ml ! :- 

lJ] pr< Kt'd LJft'V V] i'h'f El ILIL 
NjLjULH U[l|’lLE LV.ll J piSl| Ml LJL1 

I n ni j A Ei iLj.-ii. j , J Li i key, 



In gynaecology, his work, along with that 
of other Muslim surgeons, was pioneering. 

He gave instruct ions tor training mid wives 
on h &w to perform unusual deliveries and 
remove the afterbirth. He also designed and 
i n t ro d need vaginal d i Inters. 

I bn al-Qult, a 13"'-century Syrian physician* 
pointed out the dillicully of surgery in a 
wot nan 'because she may be a virgin, or shy, 
and a finger cannot be pushed into Iter vagina 
in search of the stone, or a big incision may be 
needed .,, and that is dangerous, or she in ay 
be pregnant and surgery will endanger her 
pregnancy," 

As well as al-Zahrawi, there were many 
surgeons in Islam who carried out ground- 
bo:aking work, including lbn Sina 1 n 1 be 
[ I ,h century, who was from present-day 
l / b ek ista n. He w rote Cano n w h i ch a d d IV ssed 
the breadth of medicine, and you can read 
more about him in 'Bone bractures. 

In the opinion of I bn Sina, cancer, ai-sarattm 
in Arabic, was a cold tumour that did not get 
in flamed, and was painless at first. Certain 
forms became painful and often incurable 
when they reached an advanced level. He said 
cancer grew oul c.)E the centre j List li kt: the legs 


of a nab* from which it took i ts name. I he 
intn oal cancel s appeared v* itkout the patient > 
awareness, and despite their pain, patients 
could live t|uite long with them. The only 
forms «f cancer upon which the surgeon could 
mtei vono were the 'limited caui_vrs.' J leie, the 
incision had to be perfect, so all of the tumour 
would Ere extracted. I lowevei, singei y was nut 
always conclusive and definite, for the cancer 
could often reappear. I bn Sin a, ut I.ilL advised 
against li t- ,iirpm.il ion m ike female breast, 
for it favoured the spread of the disease. E le 
then pointed out th.nl osidrol LOjipei or lead., 
although unable to cure Eire disease, could be 
efficient in stopping the spread o! the c.un,er. 

Ihn Sina, like al-Zahrawi, spoke on many 
topics. On the retention ot bladder slum's he 
explained: 'Ef the patient lies on his hack and 
his bullocks are raise l 1 . and he was shaken, the 
stone mous away from the passageway ... 
urine streams out, il my\ also heea.o to push 
away the stone by a finger in the rectum... If 
that does not work, use a l at held to push she 
stone back,,., [fit was di flic Lilt to he passed 
do not push hard. Hits is guile similar to hmv 
modern urologists handle an obstructing 
posterior urethral stone. 7hev push il back 
either by a catheter or endoscopically 

According to [bn al-Quff, surgical treatment 
of large bladder stones was easier than dial 
of small ones because the large ones either 
stopped in the urethra dr were in the cav ity 
of the bladder, and here they could be more 
easily (ch. 

From all this evidence we can see that a 
thousand years ago ailing people were treated 
in hospitals and looked aftei incredibly well 
Unlike today we do not have survival rates or 
statistics of success, but we do have copious 
notes from the great surgeons ol tEtc Lime, 
these notes of practices and research changed 
Surgery ii reversibly Joi lEic better of all, even 
us in the 21 ' century. 
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Blood Circulation 


T h \r, ii I sto ry o b T h t D is co v i- K \ of how blot id travi: I led round the 
body is as intricate as the veins and arteries carrying it. The ancient 
i\ reeks though I that the liver was the origin of the blood, believing 
food reached the liver from the inkslines through the veins. In the liver, blood 
would be hi led with ‘natural spirit" before it continued the journey to the right 
heart ventricle, and then to the rest of the body parts. 


Then Galen, a Greek physician and scholar 
in |tit 2 century (, E, made lnether 
ohsei cations. E Tc said dial die blood reaching 
the right side ol die heart vvenl through 
invisible pores an the cardiac septum to the 
leli side of die heart. lUm il nisrd with air 
in t reale spirit and was then distributed to 
■in- body. According to has views, die venous 
system was quite separate from the arlt rial 
system, except when they came in eonlact by 
siue.fi unseen shunts' nr channels 

I or centuries this explanation was accepted 
as the truth until theslnij of discovery 
il emerged in ltd century Europe, when 
Will jam 1 l.n vcy made giuund breaking 
research into the circulation of the blood and 
the function ol d ■ heart, Harvey argued dial 
the bearl was at the centre of the circulatory 
system, and he was known as the person who 
discovered how our blood travels round our 
bodies. 

VW il, that's one story, bt\ a use in 1924 a very 
inipoi tant manuscript was unearthed and 
mack known to the world hv an i gypti.m 
physician, ]>r Muhvo a I l teen Akawi. He 
disemered a seven hundred year-old I realist 
entitled, t'ommenlarv on the Anatomy of the 
( \uion of 'v'h enntt in the Prussian state lil i ary 
in Berlin, t le was researching lire history of 
Arab Medic 1 ne at the medicaE faculty ul Albert 
Ludwig University in Germain I his disi uiery 
revealed an imporljul scientific fitch which up 


to then had been ignored: the first d esc up don 
of i lie pnlnujiiai y t in ubtiou. 

ihe mainiscript Commentary tw the \nntomy 
of she ( nnon of Wieennn was written by Ibn 
Xafis, a Muslim .scholar bom in I Jainascus, 

S) [‘ill in IllfJ CL and i enu-ated at lie tarnous 
Km i Hospital, When he graduated' he uas 
invited to t.ailo tiy [be sultan oi Lgj.pt to 
work i\s the Principal ol the Xasiri Hospital, 
founded by Salad in in t aim. 















Yn well as having lL Imvy professional (Jlii l -l 1 ! ;ls 
.1 physician and Joi'.-il aulfioritv, Ibn Xaii* wrote 
j number nl bonks on a varieh of sll1>il\ Ls 
uhh Ins i-iK Vt lopaedk knowledge, 1 hese 
htiol ■ ilH luded fhrok Of Sl'/Cl U't/ ioott 

and Xkttiml im wlafwaliti, bul his big work 
was CitniiHL iihi} v on //j l ■ b/uUmiy of the ■ aihou 
of [vhoiunt. 

< \witmuhn i on fill" Aihilflntv of Shu (ah tun 
of Wuoiinn was 4 disc ussiou ol I he work u! 
another in idles urn I giant, Ibn Sin a. otherwise 

•Tr 

known 11s '.\\ icenual .Vviirinin! was horn in 
l )sci a ■ \ a small v1ll4j.fi- m an area lb.a is 
111 Vi\ southern Knssiii. ! k w,is a polymath who 
excelled in phdusopbw Iaw and medicine. 

Hm X.i lis ■ own (realise was responding lo 
Aucenmk monumental work, called i'mum 
1 01 shut l, whidi MiiiK.au 1 rad more about in 
l he Station on Tkstie I raclures'. 

[im Nafix's commentary was so tan ions be¬ 
cause he accunmK studied amt i]c^ ribed [hr 
pul unman circulation. In il he explained l he 


role of Ine lieaii and kings, in el 1 t\ ! Lhc res 
piratory system, emphasizing that blnod was 
purified in the lungs, where il vwl.s refined on 
contact with the air inhaled from the mi km 
atmosphere. 

In one paragraph, he describes die anatomy 
ol die lieari and disagrees with Ibn Sinai ‘The 
opinion nf lhn Siny thal the heart has three 
ventricles is 001 correct. The heart has only 
two vent ride... and between il iese two I here 
is absolutely no opening. Also dissection 
gives this lie to whyl Lhey snick as the septum 
between these two k .h hies is much thicker 
than elsewhere, The benefit ol tbj.s blood [that 
is, m the right an \W | is to go up to l he lungs, 
mix with what is in the lungs of uu, and then 
pass through f he pulmonary vein lo the left 
cavity oi the two cavities of the he ail_' 

On how the bloods pulmonary circulatory 
system worked, Ibn Shifts explained that the 
system v. ,i based 01 j dw movement ol blood 
front one chamber oE the heart to the lungs 


Atutve Vll \n I S IS pjinlii l! 
uS U Lilian 1 i l.irvi j ■ I u 'v 
16 ‘ ■,') tlc/EILOLlSll illiuy t'l 

(ilurkv I Eik lln-nry (if l lit' 
urLLljiioEi of the blood. 



Oxygenated bleed 
Deon i i-jLtd blcu'nj 


Vr'-r.ES C&tZ 


fck;hf atrium 


Right von tide 


I li l' Mood nivnl.mmi s> ■*.win 
tn ilu‘ liV tiMiiLifv I bn \,»iis 
evpkunetl ilu' pulmsnnji'i 
blood oruilation w>lvin. l.e. 

tin; syiltm {'1 (kvj. i^ n.ilHsii 
c.i I pcmi blond l iy LI be 

cu nj’ 1 s. fhiJ c i l^Li | vl nl i it !l 
Lit I JlL" Ul-SLI E fULm|iv i xv 
l'.l' i’ClI tc l 1 Mood Eli I III I Li i 
through Ik pubm-man ar 
leries, where u is i o. ygeiiii led 
Liiul Etsen iclunm In die k'I'l 
atrium ui' i he heart through 

She fniliiiLjji.ir^ vi-hlv lit iJn- 

JLi'iiUin V\ r itJLim Haivey 

vJihtUV lTl'i’ (he |n!I Ml nul L.ir 
vtiUitnrv jiWi'Ui in ivIhlU l in.' 
bltkiii I’llumi Ui ilu 1 Ul.ii I 
hum I lie body .sIh.'ililUi ■■ 
(the 111 lll jT'i'tPvvLif the beat l. 
i id t lie d tLij-i.l'am ). 




flA'.tlA 
• '' ilnLuri 


led vr-nEirlp 


BODY 


ami then back U>a different chamber ul I he 
heart. According to him, nutritive blood pro- 
(.[l ti.L't.l by tilt' liver was dislribmed through tilt 
veins to a]l the organs and peripheral parts 
ol l h l■ body, while blood L'lihimcetl with vital 
pneuma fair from the lungs) flowed through 
the arteries to all parts of the body. His inno¬ 
vation was Ui say that the venous blood from 
the right venti icle of the heart [to be enhanced 
with ait from the lungs) had to pass through 
the lungs before t utering tile lelt vent fix le, at 
winch point : i ,r>' ild run i I he ai ter ies as arte 
rial blood. 

Ui his own words he said:the blood from 
the right chain her of the heart must arrive at 
the left e lumber, but there is no direct path 
waj between them. Ihe thick septum of tJie 
heai L is not perlusralcd anil does not have vis 
ible pores as some people thought or invisible 
pores lls Cl a ten thought. Ihe blood Iron) the 
right chamber must how through the pulmo¬ 
nary artery to the lungs, spread through its 
substance, be mingled with air, pass through 


the pulmonary vein to ecru la tlie Eeli chamber 
of the heart 

In modes n language, tins is translated as 
follows. Blood that has waste in it comes 
into the right atrium t hrough the large vein 
called the vena cava. Billed with this waste 
! ic 1 1 blood, tile right alum:] then Contracts, 
pushing the blood through a otic way valve 
into the right venmde. In tutu [he right 
ventricle fills and contracts, sending the blood 
i nlo t he p ll l mo nar y a Hen which connects 
with the lungs. I here* in the L.nprlhn res, I he 
exchange oi carbon dioxide and oxygen lakes 
place. 3he blood is now oxygen rich as r! 
enters the puhnonar y veins, returning to the 
heart via the left atrium. The left atrium fills 
and contracts, pushing oxy gen-rich blood 
through a one wav vahv into die lelt ventricle, 
"1 he left ventricle contracts, forcing the 
blood into the aorta from which i(s journey 
throughout the body begins. 

These important observations were nut known 
in bnropc until three hundred wars filer, 
wh e i i A j u l r va AI pagi > o I I lei E u no t t'a e t si ,11 e d 
some of Ibn Wifi s’ writings into I at in in J e 17 
Following lilts, a number of attempts were 
made to explain ihe phenomenon, including 
by Michael Serictus m his hook < ilu bikini uni 
Restitutio in I WWwd Ke.lklus (iolonibo lei his 
book He re Anatom kit ill 15.W. finally il was 
Sir William I larvey, in 1028, who was credited 
with for the discovery ol the, whilst Ibn Nat is 
remained as the pinned n( the‘I ‘sser’. oi 
L pu ini on a vy ', c i t cic tat t t m. 

It was only in 3 thuL I bn K a he was l red i ted 
with the discovery. He had died less than 
seven hundred years eat her in l2Mft t !B alter 
donating his house and library to the recently 
constructed a I M a nsuri Hospital m t.airo. 














'Anyone who 
wants to be a 
good doctor 
must be an 
Avicennist.' 

Old European 
common saying 


Ibn Sina's Bone Fractures 


I BN si tv a t known as avicenna in l he west, was so highly regarded that lie 
was compared to Galen, the ancient Greek physician, and he was known as 
the‘Galen of Islam 3 . Because of his great celebrity many nations competed 
to celebrate his anniversary with t urkey being the hrst in 19 V7, nine hundred 
years alter his death. 


To appreciate his contribution in developing 
the philosophical and tnvdk.il sc tenues, all 
members of L \ I SCO celebrated a thousand 
years aftci his birth in IVHft. 

i tv ivys born in Alshaua now in L ^hckUlan, 
and left aged twerp, one, spending rlie i esl of 
It is it l"e i n v j r io ll.s i ’e r s Lu i ft >\v i r. beet >ni i i lg a 
re nun ned |‘Kilos op her and medic. "Eh rough 
his, life lie composed 276 vvoi ■ s, att written in 
Arabic, except fora tdu small books written 
in his mother tongue, Persian. Unfortunately, 
most of these works have been lost, but there 
are still sixty eight books or treatises available 
in eastern and western libraries. 

He wrote in all branches oi science, but 
he was most interested in philosophy and 
medicine, so some recent historians called 
him a philosopher more than a physician, but 

others say be was the Prince oi the Physicians’ 
during the Middle Ages, 

I he majority of his work was in medicine, 
forty three works w ere in this area, Twenty 
four in philosophy; twenty six in physics; 
thirty-one jji theology; twenty-three in 
psychology; fifteen in mat hematics; twenty 
two in logic; and five in Quran interpretation. 
He a bo u i 1 ite on asceticism, love and music, 
and he wrote some stories 

Af (Jumm f] ni likb or CWc of },tmw in 
H'ofrcftJr was ho most important work, and is 
known in I nglisii as the (huion. It v. as written 
in Arabic, and has been described as the most 


luikuis II u 1.1 it. al t xtliEU:! evci vvrilien. because 
it s a u n tque re I ere i 1 ce lull of a 11 nit < I i ca I 
knowledge, gathered from mam chili/at inns 
until Ins time 



i ire*l 1 -V evntlicy npemnii p.i^i- ul l.ru- in Si |rfn4. rtf 
Hu ( << .'ir L i-iiin■ Ln, Ibn Slew (Avh'wi rap, fit' 

M.irl-, will i titid anti Supptu Jlimi ,iitJ j,.i tutai it m.-, Ul 
•Tupavl \tE*| i.iiili n.nl 1 . 1 )tnil i !■ .nut in:-, t!- •. * nJ.Liik ,mi, 
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By l hi 12 century the essentials oj the 

( ."ffJl€j-pj WCt'C J-lILklelWed 111 Illakf ill C IlitSlS 

more reudih accessible. ami com moil la nos 
Were Wi'Ukil Us idariEy L Ilf contents. I he mos! 
popular short iu'mou was culled The (Jbrfrisc 
iUmt, in \L iliiim\ Vvi i!I l n in Syria by Ihn Nil!is, 
who died in 12KS. 

I lit- Cation was nude up uf live hooks. The 
in si wjMiirui rued with general malice I 
principles; l he second with materia medkn; 

(he third ss i[ 1 1 diseases du. m [ ine ii\ j 
particular puitol'lhe hotly; the fourth wllh 
diseases no! specific' tocute bodily part, like 
fevers and also trail mark injuries such as 
fractures and disloaiiiofis of bones and joints. 

1 lie Jinul bonk remained a formnla giving 
recipes foi' compound remedies. 

lb'.: fourth book about fractures had two 
[realises: one was called Fractures as a Whole*, 
and I lie second was Trji lures of laery bnnr 
Separably! 

I-rat Lures as a Whole described the causes, 
lypes, forms, methods ol treat me lit, and 
uimplii'alitnis nl h ;ul Liretalking about 
fractures in gt neral, while Trac lures of 
J very Bone Separately' looked al the special 
chnram ristic . nl frac lures of each bone; Ibn 
Suia, by using Lius form of explanation, was 


very close to following the formal of modem 
medical textbooks. 

He drew at Lent ion U> the iircessily o| not 
splin! i rig I he ii.ulun: no media lely, advising 
postponing it beyond the tifih day. today, this 
is called the 3 henry ot Hekned Splintage and 
now Pm lessor (ieurge Perkins is considered 
the pioneer of this theory. 

Ibn Sin:i talked about whai is now culled 
'Hen riel's fracture 3SS2" a thousand years 
belnre lU nneL 

The arrangement, comprehensiveness and 
me rhods of explanation of! he (mum were 
t, cry close to the layout ol modern medical 
textbooks with legard to chLssilkutinii, causes 
ol diseases, epidemiology s \ m plums and 
signs, and treatment and prognosis. This made 
the ('mum the mo-si widely used medical look 
in both Muslim and European countries, and 
it was known In I urupcans in I he 12"' century 
Latin translations of (delat'd ufOvmona. It 
remained lei use in medical schools at lamvain 
and Moutpellier untiI the IT" century.and 
according to the lonrnat ol L \ I S< O it was 
Still in use a! Brussels University until ' VIW, 
well into die age of 'modern medicine!. 


'Medicine was 
absent until 
Hippocrates 
created it, 
dead until 
Galen revived 
it, dispersed 
until Rhazes (al- 
Razi) collected 
it, and deficient 
until Avicenna 
(Ibn Sina) 
completed it.' 

De Poure, European 
physician 


t.tiv-LT nl [lie l Jim edition nl 
I!h3 -SiJLlI’h ( mUHiir || ,VJ,'i. r b 






ID 
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N vari v i. v lry mi dlcal book by Muslims a thousand years ago 
covered some aspect of eye diseases* Their studies were limited 
only because animal eyes were used instead of human eyes, because 
the dissection of the human body was considered disrespectful in principle. 
However, that didn't stop the oldest pictures of the anatomy ol the eye from 
being constructed. 


Muslim e\ e surgeons or ophthalmologists of 
the HV 1 ' to the 13 ceil furies were performing 
ope rot kins, d i sset li n g, d i s cove r i ng and 
Wi tting ahcusE their tEndings in textbooks 
and monographs. According to Professor 
Hirschberg, an eminent 20-* century German 
Prolessor of Medicine, thirty ophthalmology 
t ex 11 looks were produced „ and fourteen ot 
them still exist today. 

Modern terms were used like conjunctiva, 
cornea, uvea find retina. Operations on 
diseases nt the lids like trachoma, a hardening 
of rb; i- 1 s :l i of the lid., wit rl.sn common 
practice. The treatment oi glaucoma, an 


increase in the intraocular pressure of the eye, 
under the name ot 'headache ot the pupil was 
popular, but the greatest single contribution 
in ophthalmology Ln the Muslims was in the 
treatment ol cataracts. 

The term foj calami L in Arabic is id-um' tur,:itl 
\iyu. Mu means water or water descending 
nnio the eye, which is die Witter ;<u 11 mu Eating 
in the lens, making it sogpv anJ cloudy 

To restore v tsi 011„ a 1 da w s I 1 i, froi u U t 
century Iraq, designed a hollow needle and 
inserted it through the It mini ■, where the 
cornea joins the conjunctiva, to remove the 







i ytaraU by Miction. I his type of cataract 
ope nit ion, among others;, is still carried out 
today with sonic added modern techniques, 
such as I'rce/.ing the lens he fore suction. 

b-orri Ki> studv anti prat;tit c He then wrote 
t he Book of Choices in the Treatment of hye 
Diseases, which discussed forty eight diseases, 
Ihis manuscript (No. £94) can he hound in the 
fscurial library in Madrid, Spain, 


'During this total darkness in medieval Europe they 
[the Muslims] lighted and fed the lamps of our 
science [ophthalmology] - from the Guadalquivir 
[in Spain] to the Nile [in Egypt] and to the river 
Oxus [in Russia]. They were the only masters of 
ophthalmology in medieval Europe.' 


Until the 20 1 century, al-Mawsilr’s work was 
only available in Aiabic and a 13' k -century 
H threw tra n si a ti on. I lie t ie rman ve rsion 
was made ns recent iv as 1905 by Professor 
11 i rvhlx'rg who wrote that al-Mawsih was; 
the most clever eye surgeon of the whole 
Arabian Literature’ 

A umtempnrLiry of a! Mawsdi and the most 
lamcmMit .ill the oculists of Islam was Ali ibn 
Isa, also from Hi 1 century Baghdad, Iraq. He 
wrote tile Notebook of the Oculist and this was 
the most complete text book on eye diseases 
which was translateJ into balm, and printed 
m Venice in 1197. Again Professor Hirschberg 
and bis fellow eye surgeon Upper I translated it 
into German in 190-Land the English version, 
by American oculist and academic Casey 
Wood : , appeared m 1936. 

Ibn Isas book Notebook oj the Oculists was 
the authoritative textbook on ophthalmology 
Lor cenl urics, describing 130 eye diseases, 
including several forms of trachoma and 
ophthalmia, 

li C also the oldest Muslim work on 
ophthalmology that is complete and survives 
in the original slate. Dr Cyril Elgood, a ?G lh - 
century British medical historian, wrote: The 
lirst part is devoted to anatomy, the second to 


lhc jjuhimycf the e-yc, !mni a L 5 Lcutcry iniinuMLfn.il, 
wEefriii” cu ilni riiMtiseun opblhalmdojjy bv Humayn 

iliii Iwliati, ^ 4 J' -ten I my C 'tl r LSt i li r’i I re in Baghdad. N’uTC 
Llui during Muslim twLljljtjuiL, Muslim and non-Muslin 
wod\d side by sidv.'there w,i* no prejudice 


lbnUssoi ) Hirschberg concludes his address to the American Medical 

Association, July 1905 
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Muhammad 
ibn Qassum 
ibn Asiam 
al-Ghafiqi’s 
book. The 
Right Guide 
in Ophthalmic 
Drug'... is not 
just confined 
to the eye but 
gives details of 
the head and 
diseases of the 
brain. 


'Muslim physicians have been 
in the forefront of the effort to 
prevent btiruinesssince 1000 CE t 
when al Razi became the first 
doctor to describe the reflex net ion 
of the pupil. At about the same 
time,... al-Mawsih invented the 
technique of suet ion-removal of 
cataracts by the use of a 
hollow needle' 

Optometry Today, publication of 
the Association of Optometrists, 
England, March 28, 1987 

the external diseases of the eye, and the third 
part to interna,l diseases of the eye which are 
not visible upon inspection. ...The nearest 
approach that Ali makes to the modern 
conception of eye disease as a manifestation 
of general disease is when he urges the 
practitioner to realize that defective vision 
may be due to a disease of the stomach or 
brain just as much as to an incipient cataract' 

1 hn Isa was not the only' eye surgeon to urge 
that diseases of the eye were a sign of other 
ailments. Abu Rub Muhammad ibn Mansur 
ibn Abdullah, known asal lurjani, from Persia 
around 308&, wrote a book called The light 
of the Eyes. One chapter dealt with diseases 
that lay hidden, but whose signs were dear in 
the eyes and vision, like third nerve paralysis, 
blood disorders and toxicity. 

An oculist who has been immortalized in a 
bust in Cordoba, southern Spain, is Muham¬ 
mad ibn Qassum ibn Asiam al-Ghafiqi. I le 
lived and practised in Cordoba, writing a hook 
called 7 he Right Guide in Ophthalmic Drug. 



The book Is not just confined to the eye but 
gives details of the head and diseases of the 
brain. Reporter Rageh Omar said in the RPC's 
A n htomk History of Eu rope th a t ah Ghafiq a * 
treatment of the eye disease trachoma was 
carried out until World War I His bust is in 
the municipal hospital of Cordoba and wa- 
erected in !9<3T> to commemorate the R0U iT an 
niversary of his death. 

In the United Kingdom today, cataracts arc die 
most common cause of blindness in people 
over fifty, but there's good news trom the Royal 
College of Ophthalmologists who say that: 
'Cataract surgery has excellent outcomes ar.d 
makes an enormous difference to patients 
lives. Over three hundred thousand cataract 
operations were undertaken by NHS staff in 
England last year [2005]; making it the most 
commooh performed elective operation in the 
country." Who would have thought that a! 
Maws ills work in the ifl 11 century would have 
laid the foundations for an incredibly popular 
21 century surgery? 



Cataras? removal opera* i-on 
ha:-, not ^hanged miiL:h from 
(he Ulrica of al-Maws’li 
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LcJt: IHiferent botanical 
specie s [rom d trt ntlif by Lbn 
a] EJaytarof VLola^a. M' 1, cen¬ 
tury, giving the physiology 
of plants and dc*i riprions of 
their sowing environment 
as well as their mainte¬ 
nance Tlit; left is from the 
manuscript nf Kufi and the 
„ right from the manu-wript 

1 af-FHabn. 





lbn Samajun, who died in 1002, wrote 
Collection of Simples* Medicinal Plants and 
Resulting Medicines, Hits was a dassi heat ion 
of plants and their medical properties based 
on the work of his predecessors. Also in the 
11 century, lbn Sina in his Carton listed 142 
propert ies o f herh a l rern e d i es. 

Botany, the scientific study of plants, and the 
use of plants in medicine went hand in hand. 
While men like Abu Manila al Dinawari 3 
called r the father of modern botany', were 
compiling vast lists of plants in books like h is 
A Treatise on Plants, others, like al-Raii, a I Ac¬ 
cent ury medical scholar, used colchicum as a 
drug for the treatment of gout. 

As botany became an academic science, 
chemistry was advancing at an incredible rate, 
and both these developments helped to propel 
herbal medicine into the mainstream. Coupled 


with the appearance of improved water raising 
machines and new irrigation techniques in the 
10’ 11 century, experimental gardens sprouted 
and herbs were cultivated. 

Al-Andalu.s or Muslim Spain was a 
springboard for herbal development. In 11 ,a ' 
century Toledo, Spain, and later m Seville, 
the first royal botanical gardens of Europe 
made their appearance. Initially they were 
pleasure gardens, but they also functioned as 
trial grounds for the acclimatization of plants 
brought from the Near and Middle East 

You can read about lbn ai-Baytar of Malaga 
in the 'Pharmacy' section, but the basis for his 
work Dictionary of Simple Remedies ami food, 
an enormous pharmacological encyclopaedia, 
reflects his botanical skills; in this he studied 
three thousand different plants and their 
medical properties. 


'and the leaves 
of the tree 
were for the 
healing and the 
restoration of 
the nations.' 

The Bible, Revelation 
Chapter 22 verse 2 
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One of the best herbal medicine books 
was produced by at Ghafiqi, who died in 
1165. This was called Vic Book of Simple 
On igs. It was e xce p don a! I y accu ra te a n d was 
republished by Max Meyerhof in Egypt in 
iy32. 

In the (Q lh century, thn Juljul wrote a 
commentary cm U i use or [ties s n i no-hundred- 
year old book Dc Motor in Medial and 
translated it into Arabic, adding many new 
substances such as tamarind camphor, 
sandalwood and cardamom. He also identified 
many new plants and their properties along 
with their medicinal values for treating various 
diseases, 

A very simple but major breakthrough 
that Muslims made Lti herbal medicine was 
watching how the herb affected the patient, 
Now this .seems quite an obvious illitig lo do, 
but they were the only ones using and relying 
on scientific methods of experimental ion and 
observation at l hat time. 

Elsewhere m medieval Europe,, books on herbs 
were rare and known only amongst a small 


number r.l'sriicbu's, and until divert! of I he 
13' ■ ceittcry many Europeans were using the 
Arabic texts and Arabic versions, of Greek reels 
translated into Latin. So between 1500 and 
160G there were about seventy eight editions 
of Dioscorides, the Greek scholar. 

The success of the European scholars was 
measured by what they borrowed from 
Muslim botanists and how they made 
Diosco rides more prominent, but things were 
not going well. The once great Salerno school 
was in decline because of a lack of ability in 
Latin, Greek and Arabic, and they did not fully 
understand the Greek texts as most of the time 
they were second-hand translations, 

European herbalists were frustrated by 
ignorance, malpractice, faults in earlier bad 
Greek translations and also from not being 
able to correctly identify ingredients because 
they were described in local dialect Ail this 
led Sir Thomas Elyot, a H> n century English 
diploma! ;u'd scholar, to inform his readers 
that he derived no understanding from tht 
ancients and that they gave l no little profyte 
concern ynge myne owne belt he' 

Fortunately, herbal medicine has done awav 
with using mothers blood, which was some 
times added in i_ei tain medieval European 
recipes, 'today, in the United Kingdom, one 
Briton in five uses complementary medic hit 
and, according to a recent survey; one in ten 
lih s hei balisrn m h.omeopathy. Around i [ 3(1 
million is spent on oils, potions and pills every 
yeai in Ikitain, and the anw pJementary and 
alternative medicine industry is estimated to 
be worth El.6 billion annually. 

For Muslims today herbal medicine is 
regaining its importance as many herbal 
physicians have started to emerge, although 
m 1 illages and rural ureas herbal medicine 
has persisted through the centuries, a\*m 
integrated part of tradition. 








Pharmacy 

I K nearly every high street and s u pc rm a rket, a ph arm a cy or 

chemist can be found. Theii hours vary but one will always be open and its 
hard to imagine life without the ease of popping down to the local chemist 
to buy all those everyday life essentials. 


rhere is no 
liiment for 
vhich God has 
lot created a 

:ure.' 

Prophet Muhammad 
ipbuh) narrated by 
Sahib al-Bukhari 


ar right Arabic version 
f Dioscorides Dt Materia 
terika showing j pharmacy 
ith chensi&ts preparing 
tedicatiortS. 
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Bui they aren't modern day concepts, as 
pharmacies were springing up in Baghdad, 
Iraq, eleven hundred years ago AS She 
beginning of the 9 th century pharmacists were 
independent professionals running their own 
pharmacies, with the skills of compounding, 
storing and preserving drugs being handed 
down from fattier to son. 

These family run businesses operating in 
the markets were periodically (especially in 
the I2 1h and 13 th centuries) inspected by a 
government appointed official* aiMuhtasib, 
and his aides. They checked the accuracy 
of weights and measures, as well as the 


purity of the drugs used, stopping the use of 
any bad arid deteriorating drugs as well as 
getting rid of impostors and t harlatans, So 
all pharmacists had to satisfy the i igorous 
inspection of the 'Health and Safely Executive, 
and were threatened with humiliating corporal 
punishment if they adulterated drugs. 

Pharmacies were not only found in markets. 
Just tike the hospitals and clinics of today, 
those of a thousand years ago had their own 
dispensaries and manufacturing units like 
primitive laboratories* producing various 
drugs like syrups, electuaries, ointments, and 
other pharmaceutical preparations. 
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So the practical side of pharmacology was 
well det doped and supported by scholars like 
Sabur ibn Sabi in the 9 th century, who was 
the first physician to describe a large variety 
of drugs and remedies for ailments' al-Razi, 
who promoted chemical compounds in 
medicine; Ibn Sena describing seven hundred 
preparations, their properties, actions and 
their indications; and a l Kindi determining 
and applying the correct drug dosage, which 
formed i fie basis ol medical Formulary, 

In the 11 century, at Birurn wrote one of 
the most valuable works in the field called 
The Book of Pharmacology „ giving detailed 
knowledge of i he properties of drugs, and 
outlining the role of pharmacy and the 
functions and duties of the pharmacist. 

Other influential scholars included al Zahrawi 
oi Spain who pioneered the preparation of 
medicines by sublimation and distillation, 
which meant a whole range of new drugs could 
now be produced. He didn't stop there, because 
as lie had ahead) used catgut for internal 
stitching, he took this a step further and also 
administered drugs by storing them in catgut 
parcels which were ready for swallowing. So 
when you take a drug capsule today remember 
that its forerunner is over a thousand years old. 

Ai Zahrawis work at last if w as translated into 
Latin as Liber Scn-itoris and told the reader 
how to prepare simples', and from these, 
to compound complex drugs, He also gave 
methods of preparing substances like litharge 
or lead monoxide, white lead, lead sulphide 
(burnt lead), burnt copper, cadrnia, marcaside, 
yellow arsenic anti lime, and numerous vitriols 
and salts. 

Abu a I Mansur Muwaffaq broke new ground 
when he wrote The Foundations of the True 
Properties of Remedies in the 10^ century. This 
described arsenous oxide and he knew about 
Silicic acid. One use oi this today is ir. pills 



that help form a protective membrane in easily 
irritated stomachs. He made a clear distinction 
between sodium carbonate and potassium 
carbonate, and drew attention to the poisonous 
nature of copper compounds, especially 
copper vitriol, and also lead compounds. He 
also mentioned the distillation of seawater for 
drinking. 

A primary aim of the pharmacists was that 
their work had to be expertly organized* 
making jl of maximum practical value to the 
apothecary and medi cal prac l i Li oner. Th i 5 
meant that they listed drugs alphabetically in 
tables for easy referencing and quick usage, 
and medical encyclopaedias were available as 
full works or sections on medical specialities. 

These early drug treatises passed into Europe 
i.\ ith all Shis vital pharmaceutical information, 
inf;uencing 13 [h -century European pharmacists 
like Johannes of St Arnand and Pietro 
d'Abbano, a professor in Padua, Italy from 
1306 to 1316. Works that took this European 
journey included books by Ibn al Wafid of 
Spain who was published in Latin more than 
fifty times. His main work was called The Book 
of Simple Drugs and ran to five hundred pages, 
taking twenty five years to compile, The Latin 
transl al ion, De medicare til 1 s s 2 rnplic ibus, is 
only a fragment of all his work. 


VV h 1 kl [ rai i I ;i" i ny k A ratii-L 
Irsls, AinLTit.JTi likloitan. 
Marlin Li.-vcy, fenmd inJm 
rnaliOri im Ltii i ijjOund d i u^s 
pillj,, pastilles, powders, 

■>} t ups.* u i It, lorions and 
tooth pastes. 



Persian pharmacy jar, l?* 
century. This earihenwarr pir 
was used by apothecaries io 
si ore dried herbs, mine tab 
and other medicines, 'the 
glazed surface of pottery 
drug jais, imc-b as this one. 
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Ri.nlit: A rabic i naim w, ript 

Willi plisriti^ilo;;^! 
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n| -ty.iyliir i|mW|tij; cIl-Sl rigi- 
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Hi Lite tiK'iiiant-.imil what 
dosage d m aid be lislA 



As well as invesligating the action of drugs, 
■sleep and bathing, I bn a I Wafa! also wrote on 
farming, because agriculture, plant cultivation, 
botany, chemistry and medLeine were closely 
linked, line n lh -century Malaga Muslim I bn 
al-Baytar was a leading botanist as well as 
the author of the largest pharmacological 
encyclopaedia that has survived to our tune. 
Dictionary of Simple Remedies ami Food is an 
inclusive work on simple dr ugs and describes 
over three thousand botanical simples listed 
in alphabetical order. He took information 
front over one hundred and fifty authors and 
enter weaved this with his own observations. 

A I a tin version of the book was published in 
1 /iM, and its complete translation appeared in 
1 841. 

European pharmacists were truly inspired by 
these works, so (.'.ufnpendUini ciwnuttarir.ru ?rr, 
written by we 11 k nown 1V ce n tu rv p hys i c ] an 


Salad in of Ascolo, was divided mtu seven 
parts, it follows, exactly, the earlier Muslim 
c ategt >i i'/at ion t j f sul ijec Ls h l i ] cl u d ] 3 ] g 
examination of the pharmacist, the qualities 
desired for the pharmacist , substitute drugs, 
and care of simple and compound drugs. 

A Florence physician, Ludovico dal Ftmp 
' J i n a 11L , worked, at c I it: I 'lore n l i ue Co! lege 

of Physicians which produced a 1 7 11, century 
edition of the London Dispensatory, Tills listed 
bora meals,, minerals, simple and compound 
dr ugs for externa I anil internal uses, oils, pills 
and cataplasms, all showing a Muslim, mark. 

Muslim pharmacy was recently revived by 
an American historian, Martin Levey, Before 
lie died in 1977 he had translated Arabic 
texts and unearthed huge lists of therapeutic 
treatments, books on poisons, prepa rat ions 
of the drugs and descriptions of their use, 
and substitute drugs (in case one drug for 
whatever reason was not available, a substitute 
could be provided). J 1c found information 
on compound drugs, pills, pastilles, powders* 
syrups, oils, lotions and toothpastes. All this 
information is another reminder that those 
of a thousand years ago were not suffering 
horribly, but benefiting from sophisticated 
medicines and research. 
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European Medicine 

M uslim medics of a thousand years ago would be happy 
to learn that a few decades, sometimes centuries, after their 
deaths their works were being translated into Latin, making them 
accessible to the whole of Europe. Even more people would benefit from their 
studies and as they wanted to better society, and in medical terms this meant 
relieving human suffering, this was an excellent development, not only for 
them, but also for their Christian counterparts, 

Tunisia was a hotbed of medical knowledge 
because of a pioneering hospital called al- 
Qayrawan that was built in S30 CE. You can 
read about this in the ^Hospital Development 3 
section. As well as being a practising hospital, 
at Qayrawan had medical scholars producing 
enormous medical tomes ol knowledge and 
these were taken to Europe by people like 
Constantine "the African'. 

I n tJ xe 1 1 c en tu i y, t h is ' J 'll n is tan (M usl i m and 
later Christian) scholar translated medical 
encyclopaedias so they were available to Latin 


speaking Europeans, 'this revolutionized the 
whole of medical study in Europe, while also 
creating a generation of prominent medical 
teachers. Constantine's best known translation 
is of 77re Royal Book by lu 1 -century physician 
Ali ibn Abbas al Majusi, known in Latin as 
the Pankgm. It was printed in 1 yons (France) 
in 151 5 and ]n Easel (Switzerland) let [5 if;. 
Tins is amongst the best of classical works on 
Muslim medicine. 


... Greek m ici ice , w!iich nr think 



of as the source of everything, 
was already reformed* already 
critiqued, and alternative sea nce 
was built in the teltmtk world 
hence a Renaissance person would 
have thought about Arabic science 
being the latest state of the art. 

Dr George Saliba, Arabic and 
Islamic Science , < olumbia 
University speaking with Raged 
Otnai on the RRi > An Islamic 
History of Europe 




Dirts Un tine must have had a head bursting 
with mfonnation be^inse he also 1 1 an stated 
several works on suhfeets like diets, the 
stomach h melancholy. I oryet fulness, sexual 
intercourse, .md most importantly The (htide 
tor flic iruH'ftcr Going to Distant Countries, 
This was a very accessible introduction to 
pathology, the study of diseases. 

Tnr Cank for thv Traveller Going to Distant 
( 1 outlines or Travellers Provision was a 
medieval bestseller written by the physician 
I bn al-jazzar who practised and studied at a I 
Ljuyrawun hospital ’] here he died in ^5. over 
eighty years old, leaving 24.00B dinars and 
twenty live tjuinianx (onetjuintar is forty live 
kilograms) of books on medicine and other 
subjects. His legacy also included a treatise 
on women's diseases and their treatment. 
According in this, menstruation played a 
central role in maintaining women's health 
:is well as in causing womens diseases. Such 
writings earned him immense fame and made 
him very influent I at in medieval western 
til rope. 

( j i n si ant i ne tra ns! ated 1 mveltt 1 r s Provision 
into I atiit as Viaticum percyrinatitis and 
Syncsios translated it into Greek and i iebrew 
:is Zrduf ha deradnm, which propelled it to 
international bestseller and most read status. 

lust as l revellers today seek advice on how 
lo handle <dl kinds of ailments on the road, 
travellers in medieval times also needed 
a reference book to see them through the 
had times. Not only tor travellers. Traveller's 
Provision was a systematic and comprehensive 
medical work accepted inio the so called 
ArticePn or Ars medicinae y a compendium 
of medical textbooks widely used in 
medical v. huols and universities at Salerno. 
Montpellier., Bologna, Paris and Oxford. It 
contain* d remarkable descriptions of smallpox 
and measles. 


Hie (over liI .t Lii icffliiry illustrated we irk showing Comilil- 
liEic the African lecturing at the school of Sjlcrno. ( lonslaoniK! 
was an ] ]' century Tunisian Christian (originally Muslim) who 
translated medical encyclopaedias. 
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'The European 
medical system 
is Arabian not 
only in origin 
but also in its 
structure. The 
Arabs are the 
intellectual 
forebears of 
the Europeans.' 

Dr Donald ( ampbcll, 
2(> ,l, -ioiHury historian 
of Arabian Medicine 




Cowr nI Kittfb id VJim m /rEt' Hook of IVVarr, wr|l(cn by 
[hn ?.] Ihalai'i hekE rccrnlly published in Ur.w.n. 


Uonstantine was not alone, as his translation 
work was continued by his pupil., a Muslim 
called Joannes Aff.acins, also known as 
Joan res Saracen us or John the Saracen, who 
died in 11 DA. He was also a physician at the 
Salerno hospital, and authored treatises on 
urology and fevers. 

The translated Arabic works soon became 
popular m all centres of learning, including 
Salerno, a major centre of learning in Europe 
with its medical school. 

Other translated medical works that had a 
major impact on Europe included those by I bn 
Sins, known as the 'Prince of Physicians' in 
the West. His IP century Canon was another 
enormous medical encyclopaedia which 
remained the supreme authority m the world, 
dominating the medical sciences for around 
six centuries, describing over seven hundred 
and .sixty drugs. You can read more about him 
and his work in the r Bone Fractures' section. 


His scientific, philosophical and theological 
views left their mark upon many important 
figures such as Albcrtus Magnus, Si Ihonias, 
Duns Scot us and Roger Bacon. 

] he first known alphabetical dassjliuarion 
of medical terms, listing the names of 
l 11 nesses. med i c i nt s, phys i ol t ig\ca l p roc esse s 
or treatments was called KiUibtif VJdh or iiir 
Book of Wnter Written by al Azdi. also known 
as I bn al -Tbahabi, it was called Kit ah til Mtiti 
because the word tiKMaii, the water, appears 
as the first entry. I he author, who died m 
IU33, in Valencia, Muslim Spain, leli this nine 
hundred page manuscript for the benefit of his 
c or temporaries and future general ions 

A1 - Raz i's twenty-vol u me 'hump re I ie nsivc 
Book* covered every branch of medicine. 
Translated into Latin as Uha Continem, it 
was probably the most highly respected and 
frequently mod medical textbook in the 
Western world for several centuries It was one 
of the nine books that composed the whole 
library of the med icy I faculty at the University 
of Paris in 1395. 

alien there was the work of aLZahrawi, an 
outstanding physician in Cordoba, southern 
Spain around the year 1000- I lis Weighty tome 
of medical knowledge was known as al Ilisrif 
j(s complete name was Al-Tasrifli-ttmu tijizu 
art al-taalif. In English it was known as Y he 
Arrangement of Ahdteine* although the literal 
translation was "J he book of enabling him to 
manage who cannot cope with the compila¬ 
tions!, which h very explanatory as to its con¬ 
tents. So this was a very practical guide, re 
markable for its eyewitness, personal accounts, 

The whole work made up a compendium of 
thirty volumes Compiled from medical data 
that he accumulated in a full medical uueer 
and practice. He apparently travelled very little 
but had wide experience in treating accident 
victims. 





Whal wax outstanding about the book ivas that 
it established (he rules tit prac Ural medicine by 
emphasizing the dos and don't s in almost every 
medical si I lu; lion encountered, I hen it went on 
to give (lie solutions and it raiments a! Zahrawj 
had discovered anti finch limed during this long 
experience. 

A/ iiisfij re ilia i ned the single best medieval 
source on surgical inst rument s until modern 
times, I he volume "Un Surge ry’ is exlr.mttimaiy 
due to the d lust rat ions of over two hundred 
r.LLi’j . 1 L .lI instruments, n hit'll you tan read more 
about in the 'Instruments of Perfection section. 

Ihs surgical techniques were also revolutionary, 
and the surgical part of nt 'fitirif was translated 
into t atttt by ( etard oE C lemona, vs 1 i.[h various 
editions being published ai Venice in I N7, al 
Basel in [5-M and Oxford iu i T7S. Now all Eiis 
knowledge and painstaking upei at ions were 
accessible to I urnpevns and id ho/i/beeanu 
a reference book and ma nual of surgery for 
most European medical schools, like Salerno 
and VtimlpelHeg playing a central pan in the 
medical omuLtlum lor centuries, 

Craetil loners abo used ii and t Lederc. a 19^ 
century French physician and medical liisloi um, 
summarized the impact of Itisrif by writing: 

I he liaiislatkm (of id- flisrij) plaved asignifi 
cant role in the development of medieval sur¬ 
gery in I m ope. 

A/ i'osrtj ran |>e found today in many libraries 
j ire lading l he 3 i briny of Congress in the United 
Stales ol America, 

l astly, we stop by the work of I bn Xalis, a 
Syrian physician who died in 12H8. Ik has left 
us the ( mupictc ftttok on Malkittv, which was 
compiled in eighty volumes. Munmu ripls of 
portions of this huge work arc now avail-able 
m eolleclioiis in Damascus, Aleppo, Baghdad, 
and Os ford, as well as Palo Alio in Cab forma 
which lias a large fragment in tbn Kaliss own 
handwriting. 


Frederick //, Holy Ronton Empetvr and king of Sicily* 
a very modern ruler for his time (the 13 th cent tor), wji^ 
interested in the work oj the Muslims, He Wits a patron of 
science and h'anting and sen! tin medieval scholar Michael 
Scott to Cordoba to obtain works by 11 "'-century physician 
tbn Sitm, whom you can read more about in 7 bn Snubs 
Rone f ractures . Copies irm then distributed to existing 

schools. 


A lot id medical knowledge, techniques, drugs and remedies were recei ved 
through translation but some came through direct contact with Muslim 
physicians as they treated crusaders, 11 icy were renowned lor I heir medical 
superiority, and even Ki chard the I. ion heart was treated by l he persona! 
physii iaii ot Suladiii. 

The hard work and tenacity or Mu slim medics was quite astounding. The 
pages they covered spread standards o| hygiene and preventative medicine, 
and they were responsible for the improvement of the general health ofthe 
masses in the so-called dark' ages. 


TTfi,' i 'i.iiijj ( IVk L ri ii % EAittt 


GRAY'S 

ANATOMY 


Hist published in ISSS, 
i tray's Anatomy is a Lead¬ 
ing medical eiwyekipac'- 
Jh today, fettling on 
ihr Iradilum began by 
M Li^li fins, it h i wi: i real iso 
jj.ti cit’J L'ij l i.i! finpul.n it y III 
nil i vers i tic's. 
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05 TOWN 


The arch never 
sleeps.' 

Arabic Proverb 


Life in cities like 9 and IQ - century Cordoba in Spa n and Baghdad in Iraq was a 
pleasurable experience. This was high civilization with free education and health 
care plus public amenities like baths bookshops and libraries lining the paved 
streets, lit at night Rubbish was collected on a regular basis by donkey cart and 
some sewage systems were underground. 

Neighbourhoods were peaceful, with houses off main thoroughfares, connected 
by narrow, winding and shade giving streets, all within earshot of the local 
mosque All business and trade was kept to the main streets and public squares, 
Gardens, both public and private, were an imitation of Paradise with attention 
and care to details. 

Huge water raising machines could be seen pumping water from rivers into the 
fields and to the cities. The fountains of the Alhambra Palace in Granada Spain, 
stiil use the six-hundred-and-fifty-year-old water systems devised by Muslim 
engineers, 

Advances in architecture, particularly in arch and vault buildings saw huge 
mosques and crevice spanning bridges. Domes and minarets dominated the 
skyline ano were so impressive that returning crusaders took these ideas, and 
sometimes the Muslim architects themselves, with them to build on European 
soil. 





Eie!i>w3i;ft to right: 16 s1 '- 
century manusciijU ahowiri^ 
the Ksvm plan of Diyarbakir 
in South £a&l Turku yi aerial 
view of t i n A n dalu &ia n 
village /.uhcroj, Cordoba, 
Spain. 


Town Planning 

) ust as traditional EUROPEAN towns have certain features like 
market squares, churches and parks, Muslim towns were also designed 
according to rbe local populations' needs, based on tour main criteria: 
weather and landscape, religious and cultural beliels. Sharia 'Muslim 1 taw, and 


social and ethnic gr oupings. 

Many of these dries were in fiercely hoi dimes, 
50 2 Jot of shade was needed. To provide This, 
towns were planned with narrow covered 
streets, inner courtyards, terraces and gardens. 

Religion was vital to cultural life, 50 the 
mosque, like a church, had a central position. 
Around this mosque £u w narrow, winding, 
quiet streets that led away from the public 
places into private life and cul Je sacs. Any 
economic activity, buying or selling was strict Iv¬ 
in public areas and main streets, leaving the 
residential and private houses in peace. Social 
and legal issues were handled by the religion. 1 , 
el Lie, who lived in central places close to the 
main mosque, the rr.air. public institution, 

The city had to stick To the rules of Sharia 
(Islamic Law) in forms of physical and social 
relations between public and private realms. 


and bet wren neighbours and ’social groups Mo 
the law, for example, set the height of the wall 
above the height of a camel rider, so a passer 
by couldn’t ~we into a property. 

How and where people lived was based on 
families and groups of people from the same 
families and ti ibes with similar ethic origins 
and cultural views. Separate quarters, called 
Ahyaa, developed for eac h group, so there 
were quarters tor Arabs, Moors. Jews and 
other groups such as Andalusians, Tucks, and 
Berbers in cities of the Maghreb, North Afrit a. 
Some North African cities were divided into 
quarters tor Muslims, Christians and lews and 
lhis was often voluntary and nol exclusive. 
Within these quarters they had kinship sol e- 
darity. dole not?, social order and similar reli 
gious practices. 































these quarters did not prevent the society 
being vndailv cohesive, as tbe general trend 
was to follow the teachings and instructions 
of Prophet Mohammad (pbuh), who had said 
that “I here is no difference between an Arab 
and a non Arab except by the ex tent of then 
righteousness' (narrated by Ahmad b llanbaJ, 
.VJ'u.srfricO- 

These extended family structures, the need for 
privacy, sex separation and strong community 
interaction could aEl be catered for by the 
courtyard houses, and the neighbourhoods 
they created then took on the feeling of a 
send-private space. Ilris was because the 
houses were in ward-looking with lattice work 
otl windows, pi it ale doors and pass age 1 ways. 

There wasn't any real ■. cut rally administered 
city planning. Administrative centres like 
schools, hospitals and mosques were sup 
ported by private religious endowments called 


A quiet and narrow Cord o bn street, which is li typical 
foam re of old Muslim town planning 

waqfs, and property laws were left to custom¬ 
ary law on the local level. 

So the four criteria of town development, 
weather and landscape, religious and cultural 
beliefs. Sharia ‘Muslim’ law, and social and 
ethnic groupings, mean! that urban areas grew 
in zones. The main mosque was at the centre, 
with a iouk ot market next, then a citadel 
near an outer defensive wall surrounding 
residential quarters, all joined by an mtiicate 
street network to the outer wall, I hen there 
was life outside the wall 

r l he souk was split into areas for spices, gold. 
Iish, perfume and other goods, with items 
such as candles and incense being sold dose to 
the mosque. There would also be booksellers 
and hinders nearby too. In the souA and near 
the mosque was a central area foi social 
gatherings, administration, trade, arts and 
crafts, hammam baths and hotels. 




Trie si Azhur Mosque, 
Curo, fcgjrpr founded rn 
972, and pie Cured here 
in I S31, The mcnsqwc 
played accrnTrsI role 
in the everyday liteui 
Muslims. It wav located 
at the heart nl the 
uLy, with lL£it]it:s and 
bu s i ttesses t.u a 1 te hi ttg 
out from it in dilTeranr 
directions. 


The citadel, like a western castle, was the 
palace of the governor, surrounded by its own 
walls. It was a district on its own, with its own 
mosque, guards, offices and residence. It was 
usually in a high part of the town near the 
outer wall. 

Neighbourhoods clustered around mosques 
and couldn't be further than the muezzins call 
to prayer. Even though (he residential quarters 
seemed quiet, they were hives of activity and 
had a quality of file based on closeness from 
personal ties, common interests and shared 
moral unity. Being densely packed, each had 
its own mosque, school, bakery and shops. 
They even had their own gates, which were 
usually dosed at night after last prayers and 
opened every morning at early prayer time. 



All this was surrounded by a well defended 
wall with a number of gates, and outside the 
wall were Muslim and Jewish cemeteries A 
weekly market was also gist outside the mam 
gale with most animal souks, as were more 
private gardens and fields. 

I he most elaborate city of Us day, the New 
York of the 9 |h century, was Cordoba. The 
( ... physical sides [of Cordoba| reveal an 
ingenious and inventive Muslim culture. They 
were clearly driven to improve on the past, 
to modernize the city and make it a better 
place to live in, not Just foi the rulers but for 
everyone.... There were dozens of libraries, 
free schools, and houses fold running water, 
and what's more, the streets were paved and 
they were lit, the kind of amenities London 
and Paris wouldn’t have for seven hundred 
years', said reporter liageh Ornar presenting 
the BBC’s An htarrtk History of Europe. 

The streetlights wore oil burners and lanterns, 
lit at sunset, and each city district employed 
people to maintain them. I .itter was also 
collected on the back of donkeys, who took 
it outside the city walls to special dumps. 

The streets were drained by a system of great 
sewers and cleaned daily, and the sewage 
was in el network of canals which mostly ran 
immediately below the ground. A few were 
open and located in the middle of the street 
for quick cleaning and draining. 

During this rime Paris was known as "The 
Muddy' because pedestrians were blocked by 
heaps of steaming offal anti garbage, wilh pigs 
scavenging through courtyards and streets. 

In southern Spain today, cilies like Seville and 
Cordoba still have miles of winding streets and 
fabulous houses that, from the outside, seem 
plain, but if you’re lucky enough to be invited 
in, a spacious splendour will greet you, as tiled 
and courtyard gardens boast fine taste and 
cool shade, perfect ointments for summers 
that can reach forty degrees centigrade 


f\ 
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Architecture 



M any eu r o peak b ui LoiN gs to t.i ay havedtsti net characti:risl \c$ 
and features like domes and rose windows un cathedrals, the arches 
of rrain stations and vaults in churches. It may surprise you lu team 
that many of these were developed and perfected in architectural terms by 
Muslims, and flowed into Europe a thousand years ago via southern Spain and 
Sicily. Building designs and ideas were also taken home by scholars, crusaders 
and pilgrims visiting Jerusalem as they travelled overland through Muslim 
countries and cities like Cordoba, Cairo and Damascus. 


For Muslims, architecture had to get 
across a number of ideas, like Allah's or 
Cods infinite power, which was shown, in 
ref' Cl] 1 1 cl geomel i k pat re r ns a r d a ra b esq u e 
designs, f Inman and animal forms were 
rare in decorations beet'.use Aflahs work was 
matchle.ssL So instead, highly stylized foliage 
arid flower motifs were used. Calligraphy then 
added a final touch of beauty to the building 
by quoting from the Quran, while large 
domes. towers and courtyards gave a feeling of 
space and majestic power. 


The decoration of these bui ldings really 
concentrated on visual aesthetics, because 
although Islam opposes unnecessary spending, 
it doesn't oppose having a com Inhabit: life or 
enjoying it. as long as people five withm the 
boundary of (aids law and guidance, 1 Ids all 
means Muslims don't have to live miserably. 
The Muslim wisdom l Su iw for } out earthly 
life as you live forever and strive for your 
hereafter as you will die tomorrow* really sums 
up the Muslim attitude to architecture ion: if 
you're going to make it, nuke i« nunltwlh and 
beautifully. 



Vie Seh miyc Alosque in Edirne possesses the highest, 
earthquake-defying minarets in the whole vf Turkey. 

It is the work of master architect Si mm, who mws the 
architect jar the Ottoman F.mpire. He designed and 
built a staggering 477 buildings during his long career 
m the service of three sultans in Turkey during the 15 ,h 
centuryacknowledging the importance of harmony 
between architecture and landscape, a concept which 
did not surface in Europe utitil the 16'' century. His 
Turkish designs revolutionized the dome, of lowing for 
for greater height and sice an outstanding advance hi 
civil engineering which later became his trademark. 









|ht.-H i!. ill, ii umJow ,tt K herbal aJ-Mylpir, (ordwn, I(vm 74V>- ’0 i i . Ihi’ iwm: window in Durham calkcdi.il. 

in !k' die mijjm m iJ tl- rose window in PuHiycn eastiedral. 


Rose windows Arc a good example of this, it joking at the 
facades L.ii most Lu ropey n cathedrals and churches you can't 
lk.Jp noticing their imposing beauty and how they decorate the 
curtain walls above l lie main em ranee. You 'll l*e surprised to 
leant that historians t dated the origin of these huge circular 
windows to Iskinj, and the six lohed rosettes and octagon 
window on the outer wall ot the l ina\yad Palate ol Khirbat aJ 
Malian Ihis was both in Jordan between 740 and 750, 

Ih e crusaders saw this and introduced it into their I'uropean 
churches, lirri in Romanesqueyrclmeetore (11’ 1 ' to IT' centu¬ 
ries), tn places bke Durham cathedra], and later in Gothic or 
ehitecturc. I he rose window had a tune (ion of letting both lijd'1 
and sun in, while supposedly symbolizing the eye of the Lord. 
Olliers, 1 hough, claim the idea is from the Roman uculus* a 
circular window in the dome of the Pantheon in Rome, but this 
was more like y circular opening pierced m the root 

'1 his example is just a taster of what you will discover in the fol¬ 
lowing sections about the varied world o! Muslim architecture 
and how it iidluenced global building styles over the centuries. 

Muslim architecture citteii has environmentally Iriendly 
features, lb reduce smoke pollution from the thousands of 
candles and oil hums* Sinan designed the interior space of the 


Suleyman ire Mosque in Istanbul so that the soot was channelled 
L?y an circulation into a I liter room belore being discharged into 
the city. I he collected soot was conveyed into a water fountain, 
where it was mixed and stirred ro produce high quality ink 
that was used in calligraphy. This ink also repelled bugs and 
hookworms, which prolonged the likol the manuscripts. 

the- Suleyman Lye .Vtiu^ur t S i5_W), desi^ncil bj' archil eel Sinan, imvitK 
om-ol IsUtibiif'i ^vtn hills. the buildings u id tide a madrasa, hospital, dining 
halt, caravan.'id a], iuimniitin, hospkv* and sbopc It vlan aisn an environ men 
tali) Iriendly design by skipping eiiidli . 1 mujI I ruin polluting itiv atmu^pticie., 
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i.£lt lu right: Part ol the 
uk-vulmn fit [he tlreJC 
mosque at t iordobii atlvf 
the fourth enlargement 
(y (n ] VTf)) shoWl Hi! all thf 
following in buck work £i 
EJjUranji flintrl ) m»nush^tc.b r 
Hhove [he door way, .1 seim 
circular horsedtoe relieving 
arch ahtive it, blind crt)\:,- 
arehes aiiiiVL' I hr: panel to 
the doorway, and tbe-lobetl 
(or cinqluit) arch above the 
window; the duck tower 
of Big ben of the Palace of 
VVehtmlnsEcr, London (ItTiS) 
showing the adoptinr ot a 
scries ot arched ol the live- 



Arches 


A rche sake essential in architecture because they span large 
spaces while also bearing huge loads. Being strong and flexible, they 
have been made bigger and wider, and today we can see them in 
buildings from shopping centres to bridges. They are so common nowadays 
that its easy to forget how advanced arches were for their time a thousand 


years ago. 

In the simplest arch the thrust comes from the 
weight of the masonry on top of the aicb, arid 
sideways from the cumulative wedge action 
of the voussoirs or the arch bricks. This gives 
the arch 'elasticity' and it can be compared to 
a hanging load chain, L tbe arch stands as the 
load chai n hangs’ “This silent dynamism of the 
arch was known in the Muslim world through 
the saying "the arch never sleeps. 

Muslims were the masters of the arch, and 
they loved this motif as much as they loved 
palm trees, imitating the curve of its graceful 
branches in their constructions. The spherical 
nature of the universe was ars inspiration for 
its development too¬ 
ls no wl edge of geometry and the laws of 
Statics meant that various types of arches were 
dreamt up. What Muslims did structurally 
was to reduce the thrust of the arch to a few 
points, the top and sides. These could then be 


easily reinforced, leaving other areas free from 
Supporl. so lighter walls and vr.ulls could be 
he:ill, saving materials in building. 

The Egyptians and tire Greeks used Ini lets, 
while the Romans, and taler the Byzantines, 
built scmi-cu cll lar arches. 1 he Roma[:s usod 
an odd number of arch bricks with a capstone 
or keystone being the topmost Slone an the 
arch. This shape was simple to build but not 
very strong. The sides would bulge outwards, 
so they had to be supported by masonry 
pushing them back in. 

All these predecessors of the arch were 
inherited by Muslims, who had grand plans 
for their mosques and pahu.es. For these, 
they needed strong arches spanning great 
distances, which looked good as well. So they 
developed new forms like the horseshoe, 
multi-toil, pointed and ogee arcli, all crucial 
for architectural advancement. 















Horseshoe :Mch m (hr i ireai Mosque nl Cordoba, Sp^in, 



The Horseshoe Arch 

The horseshoe arch was based on the semi¬ 
circular arch, but it was extended slightly 
beyond the semi-circle. It wasn't so strong 
but looked impressive, and was the first 
Muslim arch adaptation, used in the Umayyad 
Great Mosque of Damascus, which was 
built between 706 and 715 CE. In Islam, 
the horseshoe is a symbol of sainthood arid 
holiness, and not luck like other cultures. 
Structurally, the horses hoe a rdi gave in ore 
height than the classical semi-circular arch. 

The first time it appeared on European soil 
was in the Great Mosque of Cordoba, whose 
building started in 756 and lasted forty 
years. The arch then travelled north with the 
Mozarabs, the Christian Spanish living in 
Andalusia They were artists, scholars, builders 
and architects, moving between the southern 
and northern Christian parts of Spain, 

These arch designs could be found in great 
illustrated manuscripts, the architect's master 
plans, drawn by the Mozarabs. One was 
called Bcatus of Lebartn. and its author, named 
Mag ins. worked at the monastery of St Miguel 


de Ksacalda, near Leon, This was a large 
religious building in the Moorish style with 
horseshoe arches, and was built by monks 
arriving from Cordoba in y 13 CE. 

Toe horseshoe arch is known in Britain as 
the Moorish arch. It was popular in Victorian 
times, and used in large buildings like the 
railway stabor entrances in Liverpool and 
Manchester. These were designed by John 
Foster in 1650, and the arches of these two 
buildings are like those in the Gate of Cairo. 
Today, you can see the horseshoe arch in the 
Front gate ol Cheetham HUE Synogogue in 
Manchester (1870), 



J'-crbWKHj Arch 



Intersecting Arches 

Muslims were so confident of their mastery of 
the arch that they carried out some spectacular 
experiments with forms and techniques 
of its construction. One of these was the 
i ntroduc t ion of i ntersec ting arc hes, wh Lch 
provided an additional structural bonus. It 
meant they could build bigger and higher* 
and add a second arch arcade on top of a first, 
lower level. This can be seen best in the Great 
Mosque of l fordo ba. 
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Left tup to bottom: [niter wcting, 
arch vs at Bab Mardum Mosque (now 


called Church oHinstodr la f.u/J 
built between 99d and IOOOCE in 
TofoEo, Spain:; ckromtive irfersutting 
arches at Bolton Abbey, (. K built in 
the 1 i 11 ucdlury, 
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The Painted Arch 

Hie main advantage of the pointed aich 
wax that it concentrated the thrust of’the 
vault on a narrow vertical area that could 
he supported by a hying buttress, a major 
feature of European Gothic architecture, lit is 
meant that architects could lighten the walls 
and buttresses which had previously been 
massive to support semi circular arches. Other 
advantages included a reduction of the lateral 
thrust on the foundations, and allowing for 
level crow ns i n t he a relies o f the vault, ina k i ng 
it settable for arty ground plan. 

Many people think that the pointed arch, on 
which Gothic architecture is based., was an 
invention ol European architects trying to 
overcome problems in Romanesque vaulting, 
but it came to Europe from Cairo via Sicily 
with Amalfitan merchants. They were trading 
with Egypt in 1000, and it was here that the 
beautiful Ibn Tulun mosque of Cairo displayed 
its mighty pointed arches. In Europe,, il was 
first used in the porch of the Abbey of Monte 
CassiiU) in 1071, which Armshitiin merchants 
generously financed. 

At this time in she late f I 1 i enlury, Monte 
Cassrno became the retiring place for the 
Tu ms can Christian scholar, Constantine 
the African, whom you can read about in 
the 'Translating Knowledge' section in the 


School chapter. A physician, translator and a 
distinguished scholar in mathematics, science 
and theology, lie also had a great deal ot 
experience of Muslim building techniques, 
gained from the Muslim Pa timid of North 
Africa. Constantine would have undoubtedly 
given his opinion during the building process 
in Monte Caxsino, 

I he penned arch was then passed north when 
St I high, I he Ah 1 sol o! t. iluny in southern 
France, visited Monte Cass mo in 1083. Five 
years later work Or; the third Church of Out!v 
started and it eventually had 150 pointed 
arches in its a isles. fhix was destroyed in 
1810. But the journey ul the arch did not stop 
there, as the next person in its travel chain was 
Abbot Suger who visited Cl tiny between 1135 
and 13 vh He and Ins engineers went on to 
build Si Denis, the first Gothic building. 

The adoption of pointed arches and other 
Muslim motifs in Cluny and Monte Cassino, 
the two most influential churches in Europe, 
encouraged the iest ol Christian Europe to 
take them on. lake any new fash it >n it rapidly 
spread across much of France, especially ir: 
the south, then to Germany in the mid 12 ' 
century, and eventually to the rest of Europe 
in Britain there were many buildings which 
had I hese arches, almost all of them, religious 
buildings. 







I .vr 11 - 11 . TncJ('' 1 'iUmiL vcrvtun 
ciI kiLir poiilk'd arch .it L111- 

tonifr til Hu EUlkiy uO tcufsn.k 

I Mhk l>iEi]t ut itie !fi' 
u CfllUrj,. 

Above: ] mid llitiisreat 
of Cordoba wkh 
vii|m imposed archo on the 
I II and mihifuil arcbri H> 
fht right, llU h-e wax* in 

HICOCWHUI bcUceen itu M 

and LU' h ceniLiry. 

I ell Lcj rrpin: Midi|Toil . 111 J 1 at 
Tinlrrci Abbey. l"K, hmEl in 
Uv I !'■ L,e|HLjry; f ; k.:! mi ■ 
nn.li. known, av a liothic. arch 
in tiirope. 


The Multi-foil Arch 

Ir was in Samarra in Iraq that the first multi- 
tciil arch vitas designed before passing into the 
rest of the Muslim lands including Spain and 
Sicily, and then tci f urupe. Its first appearance 
was in the windows of al-Mnrawakkil Mosque, 
built between Kth and 849 in Sumat ra. These 
windows were on the enclosure and spanned 
by cniqfoii arches. 

1 he multiduil arch reached North Africa mid 
Andalusia, where it became very popular, 
decorating most Moorish buildings, especially 
Cordoba Masque. from the 10 century, 
Europeans fell in love with it and adopted it 
m the it buildings, plans, and aits. Its most 
popular use: was in the trefoil form which 
suited the concept of Trinity in Christianity, 

L ike many of these arches, those seen in the 
Cordoba mosque were the main inspiration. 


Ogee Arch 

After the semi-circular arch entered Europe, 
one of the most important arches was the ogee 
arch, otherwise known as the Gothic arch 
in Europe This is an elegant arch, a stylized 
development of the pointed arch. The arch 
curve is constructed in the form of two "S' 
shapes facing each other and was used mostly 
for decoration, sometimes with a stone knot 
at l he top. Ihe arch w r as developed in Muslim 
India, and later reached Europe in the 14 jn 
century, becoming particularly popular in late 
Gothic, IG 11- -century architect cue in Venice, 
England and Trance, 

You can sec it everywhere in England, because 
almost all churches and cathedra is have a full 
ogee arch, or use it in the torm of an ogee 
moulding. They are both used in decorative 
screens, entrances, and later Gothic styles. 
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Vaults 


A n architectural vault is a stone arch that makes a ceiling or 
canopy, making it possible to have a roof over a large space made of 
bricks, stone blocks or rubble. Until metal girders and trusses were 
introduced in the I9 ch century, the only alternative to stone vaults were long 
wooden rafters or stone lintels. These were much simpler materials to use but 
weren't as sophisticated and were more expensive, while building was also 
limited by the length of the wood. 



I cfl: A catacomb of an old 
ensile. 


Vaults, tike arches, were used by the Romans, 
but Muslims refined them so they could but Id 
bigger and higher. They made vaults that were 
as strong, but finer, with thin net curtain walls, 
so more light was let in. Until the IT century, 
I urope used thick Roman vaults, which 
needed robust (as thick as two metres) and 
short walls to carry them, but when they saw 
the Musli m vaults of Cordoba, they imitated 
their design and techniques. So, these became 
typical of the Romanesque period (IQ 11 * to 12 
centuries) in turope and they were first seen 
in great cathedrals, like Durham in ling land. 
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Rib Vaulting 

The Great Mosque of Cordoba, called the 
Mesquita, was the springboard for much of'JEu- 
ropean architecture, hs vast hall of polychrome, 
horseshoe and intersecting arches, ribbed vaults 
and domes all made their way north, and it is 
worth noting that ribbed vaults do not appear 
an churches that existed then, such as those in 
the Leon region, because they were built before 
the Great Mosque of Cordoba. 

A ribbed vault was a ceiling or canopy of Stone 
that was strengthened by single serni-circular 
arches added beneath the vault to provide extra 
support Those added arches looked like ribs, 
and they supported the crown. This meant a 
large amount of the thrust of the vault was con¬ 
centrated cm these ribs, relieving the pressure 
on l he walls, enabling the builder to make them 
thinner and higher. 

Instead of using the old rubble mix or the large 
massive pieces of stone used by the Romans, 
Muslim architects introduced small stones or 
bricks between the ribs, arranging them like 
the building of a wall in the early stages of con 
struct] on. 


The earliest form of nb vaulting was traced to 
the S'century Abbas id fa lace of Ukhaydar 
in Iraq. Tills architects ally rich desert palace 
Contains eight transverse arches and ribbed 
vaults. This system of ribs is also found jn 
many of the tunnel vaults of the Ribat of Susa, 
built in 821 -822, and these greatly influenced 
the cross vaults of the nave of St Philibert at 
Tournous, built at the end of the lV h century, 
of St Mary la Madeleine at Veit, el ay (M04 - 
1132) and of Fontenay Abbey (1139-1 14'/). 
The idea of building vaults like this came from 
contact with North Africa, especially the town 
of Susa in Tunisia, 

The cistern of Rain la in Palestine is made of 
pointed arches standing on cruciform piers 
of masonry, which were covered with six 
barrel vaults reinforced with walls. H was 
built by Ha run al- Rash id in 789 A similar 
vault was built in Susa, Tunisia, in the two 
main mosques of Sanu batata (834-841) 
and the Great Mosque (850 851}. This idea 
then appears in the Notre Dame d'Orcival 
cathedral, built in the I2 r1, century in Puy-de- 
Dbme in Auvergne, France, 



Ribs of the tunnel vaults of 
the ftibal of Susa, built m 
821 KttCE. 
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Gothic Rib Vaulting 

As you've already read, ribbed vaults were 
known lo the Muslims: more than one hundred 
and fifty years before they appeared in 
Christ inn cathedrals and churches. A second 
type of nb f which became known in Europe 
as the Gothic rib, was more complex, and it 
first appeared in the great mosques of Muslim 
‘Jbledn and Cordoba, 

The ribs of Cordoba inspired European 
architects and their patrons to adopt them in 
the Romanesque and Gothic movements* and 
really the history of Gothic architecture is also 
the hisior y of the rib and flying buttresses. To 
read more about the origin of the Gothic style 
read the 'Sir Christopher Wren’ section in this 
chapter. 

Bab Mardum Mosque in Toledo has a unique 
form of rib vaulting that later developed 
into the quadripartite vault - a vault with 
supporting ribs in the form of diagonal and 
intersecting arches, which is accepted to be the 
origin of the Gothic style. 


This Toledo mosque was built by Muslim 
arch duets, Musa rbn All and STJa, between 
99h 1000 Cl .. It was in ttie shape of a square 
made up of nine small compartments, and 
covered with nine different ribbed cupolas or 
domes, hath dome is a little vault supported by 
intersecting arches that look like ribs thrown 
in the mosi fantastic way across each other, 

French ai t historian Elie Lambert said that 
"The Arab architects ... knew and employed m 
their vaults, since the end of the 10* century, 
not only I he same principle o( the rib, but 
also the system of crossed arches, a system 
which became latei known in France as 1 he 
q uad ri pa r ti te vau 11 i tig.' 

Similar vaulting was used in another mosque 
which was later transformed into a house 
named has Tbrnerias in 9-H0. It also had time 
ribbed domes combining a. variety of ribs that 
dominated the central vault, making it an 
impressive looking house because il also used 
polychrome horses hoe and tie foil arches. 







Similar ribbed domes can be seen in a large 
number ol Spanish buildings, especially 
those built by the Vi ny a tabs !hn can also 
be seen in diuri lies built along the ionic it I 
the pilgrimage lo Me Jacques, also known as 
t,oinpuslella, where these i ibstk\_orjLe the 
domes of by tidings of the Alnwau church 
in t’astillc, Inn es del Rio m Nava ere, and in 
the Pyrenees in, Saint Croix d'Oforon and the 
hospital uJ NulisL Blaise. Ribs are also found at 
lit:' ,’enijiLtr l hyn h at Segonia and the li' 1 ' 1 
century chaplej house at Salamanca. 

1 ]]e travelling of t he tib.s was down to the iuv 
prove i lie nl of relal i o us be twee n Mo / a cabs a 11 d 
Moslems ai the time til Ahd al Rahman Ilk us 
well as die great cultural mid at tistic achieve¬ 
ments ol lus reign. In this, tuneol peace and 
tolerant e T art flourished. In less calm times, 
the capture of ‘I bled an mosques, including R,ih 
Mao turn, must have given burupe.m artists 
and au UilL<. Is valuable lessons, I he Freni Is, in 
part ten la r, benefited bee a use the\ were closely 
connected to the town alter ii was taken by the 
Spanish Christians. 

Muqarnas 

The last vault well visit here is the stalactite 
vauli nr imiijumis. I hey an i I l Junlu made 
from geometrical shapes and carved into 
vaults, domes, niches, archer and wall corners. 
Developed in 10 century Persia, the idea 
was later spread by the Scljuks, a Turkish 
dynasty that ruled across Persia, Anatolia and 
Turkey between 10:5-8 acid 027. By the kite 
i J 1 ce nl ii r y, t he ;j (i tqart ur. bee a rat a com \m > n 
architectural lealure all over the Muslim world. 

One of the best examples of a rnuqurms is 
the honeycomb of the Alhambra Palace in 
Ora da da, designed over \eicn hundred years 
ago. J his honeycomb vault of the Hall of the 
Abeuct'tjpes was organised in an eight pointed 
star made of a large number of interlocked 
small sc|uiitcbes of lo/t uge shape-., projecting 



from the walls in cells very like 11 1 e honey 
comb, these symbolized the honey juice which 
the good believer is promised in Paradise, it 
was also designed with sixteen windows, I wo 
for eaeh side of the star, which allowed in an 
enormous amoum of Ught. 1 lus all helped lo 
recreate in the Alhambra Palace a vision of the 
promised Paradise and its eternal tty, which 
would reward those who shove to reach it, 
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The Dome 



T he dome is a 3-0 arch and in Muslim (sometimes referred to as 

Islamic) architecture, it had two main symbolic meanings: to represent 
the vault of heaven and the divine dominance engulfing the emotional 
and physical being of the faithful, II also had a functional use, which was 
to emphasize particular areas, such as the nave or the Mihrab, v, hile also 


lightening the inside of the building, 

'i he development of dories had to overcome 
The problem of how to make a square hay 
form adorned arched shape. "Ihe Byzantines 
and ] J tisjan$ managed this a considerable 
time before Muslims by using pendentives, 
triangular segments of a sphere placed al the 
corners to establish the continuous circular 
or elliptical base needed for the dome- These 
pendentives took the weight of the dome, 
concentrating it at the four corners where it 
could be suppo sed by the piers beneath. 


Muslims used them lura while, but like marts 
other ideas they borrowed or inherited, they 
developed and perfected the pendentive 
Eventually though, they prvlerred to use 
squ inches that threw arches at the comers, 
creating small niches. J be ll.se: nf these 
culminated in impressive stalactite sqninches 
(u vaults known as iTfHiftirnt.t.s that dOLortiled 
the inside o( the domes You can read more 
about muqavmis m the section on 'Vaults’ in 
this chapter, 



kipht to left: Tiie dome nf ihc 
Sl';l 1 jFhedrj] 11 y t in llie 
Uy/iLiirine ayle in K»xnwi,nJu 
the dome nJ Yekjiennkiy 
PitliiLt' al !‘s,>nikne Nyoln 
(Pushkin) in Ru.ssj.i (|7l7). 







Stjni circuttfi {tonics .it the flline 

in l .i.i.utiul, Turkey. 


Semi-circular Dome 

The must common form ol the dome is the 
semi-i ircu]ar, which is the oldest amt most 
widespread. Larty domes were small and built 
on the crossing belore ilu- Mihmb, like in the 
mosques of Q avia wan (t>7ti 6/5J, and the 
(JtlW wid mosques in DaiMu.u 1 . [7IH-7Q7) 
and i’urdoba {'■ 56 7%J t iwr the centuries 
name !•n h-. in a/e anil number, and were later 
used in the centre jih! sometimes covering 
11 m entire roofn! ' m an so ten m s' - tombs of 
founders or of holy men Under the Ottomans, 
the SL/e iff domes grew to cover entire 
a netuartos, su rran i ide d bj sms 11 e r domes I i ke 
those in Sulci maniyc Mosque. 

iiaditiunaHy. domes had been made using a 
mixtme of mortar, .small stones and debris. 

I hi sw.is all poured into limber mould that 
held 1 tie mortar in plate until dry. A downside 
to this technique was that it required a tot of 
wood, whk li was nut always available in arid 
regions. \ho ilv masons had to wait lor it 
to dry before moving the mould to another 
part of I tie build irip, so building was lime 
consuming 

Changes had to be made to make the building 
process easier. First Lhe wooden centring was 
replai ed with bride coursing and the use of 
four squ inches made of radiating semi-circles 
to produce a circular base Ini the dome. This 
brick coursing was constructed by laying an 
arch of hr whs on edge, leaning at an angle 
against an end wall. Subsequent arches were 
laid parallel, and cemented with mortar to 
the Hat brisk laces of the previous arch until a 
vault oi ceiling was produced. 

I hr Muslims I n cset'. i ;hs, w hich li:;;! led 
them to construct the dome in a similar way to 
ribbed vaullmg. 




Sftni LnsuUr Jilines at the 
Sukyiiiumye Mcsquo in Istanbul, 
turkey. 
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The Bulbous Dome 

Tht 1 bulbous dome, or onion shaped dome, 
was lavmned particularly by the Mughals, 
who spread it in Persia, the Indian sob 
continent and Asia. So familiar today in 
Moscow, Russia, bulbous domes firsl appeared 
in Hu rope in Venice where they were used to 
decorate the lanterns of the domes of St Mark’s 
Cathedral The domes themselves were made 
of wooden shells in a stilt eel semi circular 
form, supporting the lanterns and the bulbous 
Cupolas, and all were built in the midtile of 
tine i 5 Lentury.'[ he domes correspond to the 
ogee arch or Gothic arch as a new architectural 
fashion alter its widespread use in the Muslim 
world, especially Asia and Persia in (he 14"' 
century, lhe bulbous cupolas ht aesthetically 
perfectly with this form of arch. 

'.lie bulbous dome was gradually introduced 
to eastern Hu rope, firstly m wooden 
architecture before being built in stone, and 
this probably came from the Mosque of the 
Dome of the Rock In Jerusalem, as well as 
from Syria where illustrations in Umayyad 
mfwjjcs have bet-n found showing the early 
development of these domes. 


The Duality of Dome and Minaret 

Impressive mosques impose then cloud 
reaching minarets on out minds tounier 
posing the central dome on the landscape nnd 
skyline, '[his duality of the dome and mi tuner 
treated an aesthetic appeal that was imitated 
by many western ardiih-vts. including Sir 
Christopher Wien. 

Sir Christopher Wren's lather was the 1 Van of 
V\ j r.c.JSf : and his mu le. Mutht w Wr< n, v as t lie 
Pis hop of Norwich. Wren himself graduated 
from Oxford in 1653, and later became 
Professor of Astronomy at Gresham L ollege, 
London, Sir Christopher was an important 
mathematician, an expert m natural science 
theories, and a renowned art hi I eel with 
great respect for Muslim arc hi Lecture "I his 
Fie displayed by adapting numerous Muslim 
architectural solutions within his designs hi 
his greatest ever project. Si Paul’s ('alhedral in 
Loudon, this Muslim influence can be seen in 
the structure of the domes, m [he aisles, as well 
as in the use of ihe combination of dome and 
tower. 








] hr I incite n3 tin: Utick, 
Jerusalem ifiVl ). 






















Sir Christopher Wren 


T heke has keen a tj R e a I D n r ATE abou t th e origin ol the Gothic 
style of architecture in Europe. Muslim architects .say it came north 
from their designs. They are hacked up by one ol Britains most famous 
architects, Sir Christopher VVreit, who carried out over eighty architectural 
projects, and is renowned for his academic integrity and professionalism. 


Alter studying -nut thoroughly researching 
the architecture in Ottoman and Moorish 
mosques, Sir C 'In'istflpher Wren beta rile 
a great appredator of the beau tv of this 
architecture, ik investigated van on?, structural 
and decorative elements of Muslim and Gothic 
art, and became convinced ol the Muslim 
roofs uf( lothic architecture, establishing the 
'Saracenic 1 henry, He explains this theory 
himself 

' this we now call the Gothic manner of 
architecture (so the Italians called what was 
not alter the Roman styk-J, though the Goths 
were rather destroyers than builders: I think it 
should with more reason be called the Saracen 


style; for I hose peoj le (the i lolhs) wanted 
neither arts nor learning; and alter we in the 
West bad lost both, we borrowed again from 
them, out of their Arabic books, what they 
with great diligence [’.ad translated Ir. nil the 
11 reeks. They were zealots in their religii m 
and whatever tl ey conquered (willell was 
with amazing rapidity) erected mosques and 
caravanserais Lei haste, which obliged them to 
fal l into another way of building; lor they built 
thch cntisque.s rtm nd, di.s l ik ing Lhe Ghristian 
form of a cross. The old quarries, whence the 
ancients Look their large blocks ol marble 
for whole columns and a rd til raves, were 
neglected; and they thought both impertinent. 


! ilt U> iijrlti: Air tAht estia|>litr 
\VrcApLiinlcd by Sir 
(►ml trey KsK-ller in EVt t; 

Sir (llinsinplier WtetH 
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Therr carnage was by ^arncls; therefore their 
butidings weft: fitted for small stones, and columns 
m[ their own fancy. consisting tit many pieces; and 
their arches pointed without pey stones, which 
I ho thimp,ii| too heavy. 'Fhc reasons were the same 
in our northern climates, abounding in freestone, 
hut wanting marble.. 

■■ [iitltTii Gothir, as it is called is dedvu \l Irom 
a different quarter; it is distinguished by the 
lightness of its uoik, hv the tveussive ho Id ness of 
its elevations, and of its sections, by the delicacy, 
profusion, and extravagant fancy of its ornaments, 
the pillars of this kind are as slender as those of 
the ancient Gut hit arc massive: such prod ucl ions, 
so airy, cannot admit the heavy Goths tor their 
author; hovrian he attributed to them a style 
of architect tire, which was only introduced in 
lire tenth century ol our era? Several years alto 
the destruction of all those kingdoms which the 
(rOthshai 1 . raised upon I tic ruins of the Unman 
empire, and a rime when the very name of Goth 
was entirely lorgollen: from all the marks of 
the new yrchiicvuire it can only be attributed 
to the Moors; or what is the same thing, to the 
Arabian or Saracens; who have expressed in their 
arch it et tore the same La.sk us in their poetry, both 
the one and the other falsely delicate, crowded 
with superfluous 011 laments, and often very 
unnatural: t'le imagination is highly worked up in 
both; hut it is an extravagant imagination; and it 
has rendered the edifices of the Arabians (we may 
include the other Orientals) as extraordinary as 
the i r LI it 1 up Ills If a ny O n e dt mbl s o f t h is asser i ioa i, 
let us appeal to an) one who has seen the mosques 
and palaces ofTez, or some of the cathedrals in 
Spain, built hy the Moors; one mode! ol this sort is 
the church m Burgos; and even in this island there 
are not wanting several examples of the same- 
such buildings have been vulgarly called Modern. 
Gothic, but then true appellation is Arabic, 
Saracenic, 01 Moresque, 

"This manner was introduced into Europe through 
Spam; learning flourished among the Arabian alt 



t .riLt:filrtiL cii .Sjl raJa 
E ,11 nil La, I.jj rL'jJi m li , 

the lime that their dominion was in full power; v,im- 

they studied philosophy, mathematics, physLx, 

and poetry. I he love of learning was at once 

excited, in all places that were not at too great 

distance from Spain, these authors were read, and 

such of the Greek authors as they had translated 

into Arabic, were from thence turned into L atin 

I he physics and philosophy of the Arabians 

spread themselves in lairope, and with these their 

architecture; many churches were built alter the 

ba race nit inode; and others with a mixture ol 

heavy and light propm Lions: the alteration that 

the difference ot the di mate might requite was 

little, rfat all, considered, In most southern parts 

of hurope and in Africa, the v'ndows [before 

the use nf glass | made wj ih narrow apertures, 

and placed very high in (lie walls of the building, 

occasioned a shade and darkness within side, and 

were ail contrived to guard against the hern- inys 

of the sun. yet were til suited to those latitudes, 

where that glorious luminary shades its feebler 

influences, and is rarely seen but through a watery 

cloud'. 

Discussion of the Islamic (higiti of the Gothic Stvtc 
taken from Pa rental ia: or, Memoirs of the Jaarhly of 
the Wrens, viz. by Mathew Bishop in 1750 





The Spire Tower 

M inaret comes from the a it Aim: worm am,varan, which 

means ‘lighthouse, but not in the meaning of sea lighthouse as some 
_ writers thought It has rather a symbolic significance referring to the 
Sight of Islam which radiates from the mosque and its minaret. 


Ky (lit 1 V century, in l ho Croat Mosque 
oil hi masons ft to minaret Intel beLome 
tin essential [eatune ofMushrii rcligiuiis 
art lulot lino. Minarets have Ovcj main parts; 
i ho lowin' pari lias a strong blind haw with 
[ltd,- nr no decoration at all and tho higher 
part is eery graceful a [id richly decorated, 
tills se<_ Li oiling of the timea is seen in many 
English kmvL's like Sir Christopher Wrens St 
Mary !e Uovv Tower. 

I bo earliest survivi ng. Muslim tower i the 
Qal’al of EVnu liamnud, which was built in 
10(17 in eastern Algeria Willi its huge si/e 
expressing the power of Henu Mammad, 

I he town was used as a watch Iowa as well 
as a minaret. It was riJily decorated, with 


openings providing Ergh! and reducing the 
weight of the structure. Various li pcs tit arches 
wow used nu the frames of these windows, 
including trefoil, ciiiqloil, send-circular and 
pulyiohed ar L lies, 

It was lealLiies Itke these that later formed 
the character ot the Romanesque and t lot hie 
lowers ill the West, < mod examples of this are 
Church of Si Ahborwlin. i inrno, Italy (MKi3 
KI95), Clhurch of St Etienne, Abbiivc aux 
tiouimes at Caen. Frame i| Ib6f>-1 lull), and 
St E.diiuind at Itury in England (I 12(1) In all 
cases, the influence of QuEat Ik'iiu 1 Earn mail is 
unquos! 111 nah U-, and the E : \m ipean l r.ule links 
with North Aliioa must have been responsible 
l<n its transfer. 



Qal iU I Van i Lamnud is 
[In evi.dk si air V k ini^ Muslim 
it mvr m its k LikI , Lui i 11 m 
lilu7 in Algeria I c.ilmvs ii 
di!h|ikiye&L i'!, :i tk-oTlUmil 
oi>4inch dtisigto ltf the up 
per M.xLiL>u.s.were later hmnd 
■n (Ik- IhmiaiK'sijue and 
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hi Humpt' the f tivx't: e hr si appeared in the 
l(J :il -century Romanesque period, but became 
ussoeialed with Gothic architecture. Some 
people believed the tower came from the 
minaret, as i\ began appearing in European 
castles and gatehouses as the crusaders came 
home. 

Spires were never used until the minaret 
was built, and in ling]and there was no spine 
before 1200s the first being that of St Rauls 
Cathedral in London, finished in 1221. ( Ihis 
was later destroyed by lightning in laM and 
by the (it eat Fire of ] undo a in 3(>oft. to be 
rebuilt by Wren in 1710.) The minarets of al¬ 
ley us hi Mosque in l 'airo, built in lOS.s, were 
particularly influential in Italy and h‘ti«land- 
S qua re shaped minarets continued to 
Influence European towers, as seen in Pa la zzo 
Vecchio at Piazza la Signora (1299- I 314) m 
Italy. Piazza DucaEe in Italy is particularly 
striking when it Is compared to the (Jmayyad 
Mosque in Damascus. I he Italian tower has 
the same gradual progress of the square- 
shaped tower and the same bulbous dome ,iE 
the top end. I he arcade of the cloister which 
the tower emerges from show's a similar visit ll 
and structural combination to the one used in 
the t 'mayyad Mosque. 

This graceful, circular form of minaret was 
also imitated in Germany in buildings like the 
I lulv Apostles (1 [lurch in Cologne {1190). in 
Ain 11 ls t 'ai I iedj al (1009 1 239), and in W orms 
Cathedral (II to 13 <h centuries) in Rhineland 
I he Cologne tower has particularly break neck 
proportions as il soars into the air. 


\Imivl: lei I: t'llmch ill SL Al»lj<nu3m, 
tloino, Italy 0013 ). 

1 ell: M m are I at Else Umayyail 
xlniLjuc in Damascus (Tito - I q 
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in European 
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Muslim Architecture in the World 



'The 12 lN - 
century 
Norman king 
Roger II of 
Sicily was 
particularly 
passionate 
about Muslim 
architecture. 

He was also 
fluent in 
Arabic.' 

Ragdi Omar from 
the KBCN Au I&Itttnie 
History of I u rope 
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A lot of Muslim architecture reached Europe through captured 
ai lists, and the fully Romanesque style appeared at the same time us 
the first counter- campaign against the Muslims in Spain ami in the 
I loly Land One who was taken prisoner was Lalys, and his new master was 
Richard de Lirandville of England, who had Lalys design the abbey of Neath in 
South Wales in I i 19. Lalys then became the architect of Henry 1. 


The Normans brought a lot to English 
aichhet 1 (i re i i \ their t (N>f> invasifm .i(ier 
sweeping across Europe in a conquering 
wave. I hey also occupied Sicily where they 
made contact with Muslims. It was here 
I hut I heir barbarity abated and they bet ami? 
great builders instead of destroyers, In fact, 
as Ragdh Omar from the BBO An Islamic 
History of turope says; 'Architecturally little 
remains in Sll :3y from Lhe Muslim time and 
the buildings that Wk Islamic aren'L they 
weie built in the 11 cento i y by rhe Norman 
conquerors who were Rise mated by Arabic 
c ujture. I lie 12 -ccn i ury N<>rtnai 1 king Rogcr 
[1 nf Sicily was particularly passionate about 


Muslim archilec ture. Ilew as also Eluent in 
Arabic. 1 )l was these* architecturally B.sliimi/vd' 
Normans who later played a leading pai l in 
bu i Id i ng Him tpe. < Jot h i c st yl e a n. 1 i i tec 1 1 1 re also 
developed under these Norman kings. 

Ed ward ! sent ambjssiiLliiri.il exi hnnge 
missions to Persia to make allies of the 
Mongols, who had Liken the region and were 

[he enemies of lhe Muslims, I i mi ... was 

led by < icollie; l^anglev in 1292 ami lasted 
a year, h included RoberUis Sculptor, wim 
is thought to have brought bui k w itli him a 
number of ideas* like the ogee arch, which 
were then introduced to English ,mhucciar-. 
at the end of the l V cenUiry. 





Bk- 1 

War 1 



1 1 m 

\ : ■■ -v-k.'Li WM 

IJ.LLii iL 1 . aSdflH 













Later, Edward II had good contacts with Persrfc, 
and his crusading cn pcs tente plus hi* marriage to 
Eleanor ofCast] Me provided further contact with 
Muslim Spain 111 esc coni .it is art cum menu ji nted 
in Lnglish lolUurv by Morris dancing. hr4 known 
as MorisL'i]. I fit Muslin) unit Jits also ltd iv 
LiilIi >r architecluit 1 , such as the star pohgon plan 
at V\ indsm\ in the lower ol ! tciiry VII and in the 
window s nidus. di.ipd, and the turrets of Wo key* 
great nule at O \ idr l!, now e :i Iltd lorn I ower. 

UtliL’i s in lake kwh ideas Were pilgrims and 11 
visiting l-.gypl. like Simon Simeon and Hu^h llie 
Illuminator Boll, were Irishmen who visited the 
I iky Land m j ' v and who would have passed 
through Egypt anti seen the Mausoleum ot' 
Muslapha kasha {1269-1273) in Oiro. This had 
Muslim perpendi clsLu decoration that hei.ame a 
common feature of Got hie architect!! re in the L r K. 

i he chapels of the knights 1'etnplnr ( Jrdcv, 
founded by nine I Tench knight* in Jerusalem 
in t! IN alter the first si us.ide, were huill with a 
Ci nliali/.jug ioi m, which was derived from ihe 
city’s Oumenl the Rock Mosque, this form of 
church laiLui spread west and can lie seen in the 
circular lempleC hutch ul 1185 in London. The 
rotunda, which is late \ormjn. and rho Gothic 
choir, built in 12 Hi, have a number of common 
teatiires. and I hey .ire both subject to the some 


geometric system. Some western scholars insist 
ihiil lliis svslein came to Europe and France from 
the Greeks, especially Plato and Vitruvius, but 
we have to wonder at ibis per lent timing. Why 
didn't the French rediscover Plato earlier or 
later? h stems a real coincidence that the features 
appeared m Europe at a time when they were very 
evident in Islamic structures visible to u'usaders. 
other travellers and traders. 

A not hu t famous building which man.) do not 
realize is Islamic is die 1;)j Mahal, in. India, built 
hi the Mughal sultan Shah jahan in memory of 
his wile Viumla/ Mahal who died while giving 
birth to their fourteenth child. 'I his is called the 
hear drop on eternity' and was finished in 16 Ik 
after using precious and semi precious stones 
as inlax anil huge amounts of white marble that 
nearly bankrupted the empire. The Taj Mahal is 
completely symmetric except ibi the tomb ul the 
sultan which is off ceiUie in the crypt room below 
the main llooi. 

More really amazing Islamic nn.hiiei hire im. hides 
the Cathedral Mosque in Gurdoba, Spain and the 
Alhambra Lalacein Gi.mada. AlE ol these still 
fascinate people today, and the Taj VI dial just pips 
the Alhambra at the post lor ihe most visitors with 
3 million a year, while the Alhambra draws 2.2 
million or 7,700 people a day. 


[.ell lo i ij’hl: Flu ]2 -ll'ti 
Un y circular I en i p 1 1 ■ f hurt li 
in Uaulnn, iu iviaiUI v hmll in 
1 1 if torn* tv-rrtrj.liv.lrrg I e 

a* llie L 3 ori>e ul llie Itick 
mosque in Jerusalem Uuilt in 
the 7 '• ternary: liic Un ,v]jli,if 
built in ItiJfl \gru. bulb. 
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Bookshops 

T hi in ka of a b ic d oo k s h op haviiigatoffecshop and rcgu 1 ar 
speakers is not new. The celebrated bookshop of Ibn al Nudim, the 
10 C -century bibliophile and bookseller, was said lo be on an upper 
story ol a large building where buyers came to examine manuscripts, enjoy 
refreshments and exchange ideas. In the Muslim world, a thousand years ago, 
as well as there being massive public and private libraries, there were also 
bookshops. An average bookshop contained several hundred titles, but larger 
bookshops had manv more on offer 

At-Fill ml. the catalogue of books that I bn al 
Xadim sold, listed more than sixty thousand 
titles on an unlimited range nl subjects. The 
lirsl section of lhe first duplet of tti Fihrfet 
was devoted to Miriuu- styles ol writing, 
including Chinese, qualities of paper, and 
exec 11 e n c tes i >1 pe i 1 La i lsE'i i f a n d 'excel lone i 
of the book 1 . Uut this was a whole range of 
topics ind tiding language and calligraphy; 

Chi'Estiari and Jewish scriptures; the Quran 
and commentaries; linguistic works; histories 


and genealogies; ollidal government works; 
court accounts, prv-Islamic and Islamic 
poetry; works hy various schools of Muslim 
(bought; biographies of numerous men of 
learning; (neck and Islamic philosophy; 
nU th i ■ m at ics; a st ro no i uy; G i ei ! k an d hi am ir 
medicine; literature; popular fiction; travel 
(India, China and Indochina), m.ub%: and 
miscellaneous .subjects and fables! 

With paper, twrmq in Arabic, came the 
profession of VViorut/. The title Wtrmi^ 






The vast hook publishing industry in 
the VVes/mi world is truly awesome 
anil certainly cannot he praised 
enough. But this «„ cannot eclipse 
an equally awesome, sophisticated 
and wide ranging publication 
industry that first grew in the Muslim 
civilization around the middle of 
the 8 th century, almost one thousand 
years before books appeared in the 
same quantity and quality 
in the WesL,.* 

Ziauddin Sardar, British writer ■ 
broadcaster and columnist 



kis. ixjL-n used tin paper it eatery writers 
translators copiers, book sellers, librarians 
and illuriunators jhe profeof the 
W^imqeen is generally believed to have star led 
.shortly after the introduction ol the art of 
papermaking in the Muslim world, which you 
can read more about m the Market chapter, 
Baghdad was probably the hrsl major city 
where the nwftiiju bookshops first appeared, 
and as the manulactiEre nt paper spread,, 
the number of these bookshops increased 
dramatical I j throughout the Muslim world. 

Kuiuhiyvifi is a Moroccan name for 
bookbinders Or bunk merchants,, who set up 
their bookshops, libraries and copyists and 
scribes in a district of ET -century Marrakech, 
Morocco. Ihh district was a street with a 
bundle J bookshops and libraries, fifty on each 
side. Such activity reached its zenith during 
the reign ofYiupib al Mansur, who constant]) 
encouraged die spread of book printing and 


promoted general reading activity. 1 here's 
a story that tells how one day a celebrated 
literate man named [hn al-Saqr who. during 
the eight mouths siege of Marrakech, left his 
house to buy some food for his hungry family, 
but ended up spending all his money on 
buying a book instead. 

To read mure about lEie importance t;j EtOoks 
anti learning see the T ihryry’ section in the 
School chapter. 


'Buy books, and 
write down 
knowledge, 
for weather is 
transitory, but 
knowledge is 
lasting.’ 

Arabic Proverb 







Public Baths 



S pas and health cmjhs have sprung up over ihc world Uuldy, Idling 
all luxuriate in their steam anti fine soaps, hut this was nut always the 
case. In the so-called ‘dark ages of Huropc, the hath was particularly 
unfashionable. 


‘Indeed, God 
loves those 
who turn to 
Him constantly, 
and He loves 
those who keep 
themselves 
pure and dean.' 

Qur.iu (2:222) 



■L-itis relax Li i s i J l' < .igctlogu 
Ham*.mu, j L u; I- IsIl lulli ir 
blimbul. built .Muimd i r^H). 


\ fu.-r i he collapse of Rome, the Romans and 
most of their mod cons disappeared. I or the 
Romans, the hath was in ;nt elaborate building 
complex, complete with a medium healed 
room or Tf-pid{inum> a In it steam room oi 
Cahiarium,. and a room with a cold plunge 
pool OV Frigirfuriitm. In .some ot the larger 
baths there were other sections with changing 
rooms called Apotiyltrium, a reading room 
and sports area. But these treatment centres 
vcHjie for the rich and political elite only 

While these baths lcl| into disrepair as the 
Roman 1 nip ire ia\ in tatters, on the other 


side of i he M ec bier ratten it die Arabs, who 
had been under Roman rule in countries like 
Syria, in he riled tin tradition ol uxjii ; die bath 
Instead of ihe waters becoming stagnant as the 
Romans ieEL. the Arabs and then \hisUnas gave 
them special promotion because of Islam’s 
emphases tm l le.inline Ingiene ririd good 
health. Reporter Kageh Otrtftr p resent in g the 
U1K s An Isltwih History of 1 uwpc said that 
the re were I housaruR of fuim/n-rr/n in a t it 1 ' of 
quarter of a million.,,.' 

Ihe bal.li bouse. Or htinitiiuDs, u;is a social 
place and it ranked high on the lint oI life's 






L .-.L- '111:.- fVo , '! iVokalL -I J (:'lu h) 

said VkMiilimss is EmEE Elic faith' Htnwnums 
tliL-n were elaborate atlairs vv eLI« elegant 
designs, di cor .uul mrmiiw utaliuti. L nder 
the Mamluk and lHtoman rule, iliey were 
especially sumptuous buildings in their rich 
design and Ilixui ions duLorations, Eiiruished 
■lv :l i i bu.mMiul lountams and decorative pools, 

I he hintmuw! was. and sLill rs, a unique sacral 
setting rear Muslim ll immunities, playing an 
important role in the social activities of the 
community. As an intimate spate ol inter 
action far various social groups, it brought 
triends, neighbours, relatives and workem 
together rcguhrh to undertake [lie washing 
ritual m a partying atmosphci l. (Aroup bonds 
st rciigl hened, I rieudshipx rekindled and gossip 
was swapped. I ins therapeutic i itual was ear 
ried out hy hoth men and women at separate 
times, with the women usually bathing in day¬ 
light and men in the eventng and night. 

r Ihe intrigue and sociability at the hammam 
didn't just slop at scrubbing and gossip, as tra¬ 


ditionally I he setting played a sign die an l role 
m matchmaking. In conservative communities 
such lIs thoseOl \orth AEliea, women who 
were looking loi suitable brides lor their sons 
would go to the luiMnuitn. Here they had fhe 
perfect opportunity to have a closer look at tlu; 
bride to he and select the most physically fit. 

I fowevLT, ihis tradition is gradually losing its 
popularity as arranged marriage,-; in these sck l 
t: 1 ies a re b eo. lining inn re a si nglrare. 

It is also customary in many parts of the 
Muslim world for I he new lji el 1 c (o be taken 
with her friends to the hiwatunu, where she 
is prepared, groomed and adui neJ in slvli/ed 
designs with hernia, the lic'ha! paste that 
leaves a reddish'brown colour on the hair, 
hands and feet. ! he groom is also escorted 
there the night before he meets his bride. 

The art of bathing in hitmittam*. is guided 
by many rules, such as; men must always be 
covered in 'lower' garments, and women ue 
forbidden to enter if men arc present. Quite a 
few books have been written ah out this, like 



Baghdad 
bathhouses 
were '... 
the most 
sumptuous of 
baths ... that... 
appear to the 
spectator to be 
black marble.... 
Inside each 
cubicle is a 
marble basin 
fitted with 
two pipes, one 
flowing with 
hot water and 
the other with 
cold.’ 

Ihn Ballula, 14° 

century traveller 


1 ft!: t Ffi ior cl public bath 
ir. Tbilisi. GenrnU- 

















A/- Hi u i i } ?!d j n i find iis Mn 11 1 lers from t he 9 cen us r y 
by Abu Ssbci^ Ibrahim ibn Ishaq el I Hasisi. 


the sophistication of the bathing process in 3 4 lS| - 


Tuikish tut 1 1 in the 
eiw ol London, £ h 
In ihf sIi.idoK ol 
Sii Neuman raster's 
renowned budding 
fMi|iulariy krumn , 1 * 
t hi,"' London (aherkin 1 . 
Wind* i he esU-tuu tH jo 

hiIlH IlivLi-;U 3i.imm.nn. 
Ull' l»llllil 111; I' HOW n 
j. 


century, Baghdad involved private chambers and 
three towels, causing Ibn Battuta to say'I have 
never seen such an elaboration as all this in any 
city other than Baghdad. 1 

As we have said, the bath was known to 1 urope in 
Roman times, but it fell out of use as Rome fell. )n 



Right; I6 1h -ccnlurv liirkinli litm iilis4_i i|ii sbsnvmji a public 
|>:j(Ki Hit wheels a* pari ill .1 piOLeSckm on u,i!lMiMllHiii]> lli.it 

j> j I'.lded in I null ill Still.ni Vltiuid [Jl un I It l 1 Ulljmuli ml ilie 
clj'l miKismtl ut Ins mil. 

the 1529 work b\ Sir JohnTrelly. t/ren herbal, we. 
can read an out bathing attitudes: ‘many iolke that 
hath bathed them in coldc water love dyed.’ 

Hundreds ol j ears later, baths were rediscovered 
during ibt ( rusiuU when i he t 1 Headers 
encountered Muslim baths in Jerusalem and Syria. 
1 hi* rediscovery was brief, though, as the church 
banned I heir use, partly because they belonged 
to l lhe culture of Muslims, I he infidels’ and partly 
because of the spread ol adultery and bad sexual 
habits and diseases following their immoral use, 
because the manners of the hfmmitun were not 
followed by the Hi ropetms. 

by the 17 1 century, htiunnurns were red i seme red 
when I umpeans met Turkish baths. I hi* was 
at (he same time that it became fashionable to 
use oriental baths and Levantine flowers. In 
E nghud, in places such as 1 ondoru Manchester 
and Leeds, this wus j real l i a/e 'ITicj 1u lor kish 
bath or ‘bagnio was opened as early a* IP/9 oil 
Veugate Street, now Bath Street, in London and 
was built by Turkish merchants. Turkish baths 
were also built in Scotland, in I dinhurgh, where 
the famous Drumsheugh Baths were designed by 
John Burnet in l SKI. I he elaborate nature of the 
bath was recreated in all its glory, as this contained 
a suite of lurkish baths with a dome supported 
on a brick and stone structure, with geometrical 
lattice windows in frames of horseshoe arches. 
Meanwhile, the facade was decorated with an 
elegant Moorish arcade with iron grilles in a 
geometric pattern. 

So, its believed that the hammatn is the origin of 
most of the health and fitness clubs and reireal 
centies spread over the modern world. Sweat¬ 
ing flushes out impurities and helps ms to lose till. 
Steam and hot water increase 1 blood circulation 
and raise the pulse and metabolic rate. The rrl.ixa 
tion in the tit-Bm>ani (translated as 'the h.vterior'), 
tfie equivalent to the res) room or Roman Apfltiy 
terium> lets the body rest and benefit from all the 
previous exercises, while the social interact ion and 
the friendly atmosphere benefits all 




























































































The Tent 



T ents these days conjure up images of rain drenched campsites or 
beautiful wedding marquees. They have a practical and social function, 
are large or small, and so remain true to their roots from the time when 
Muslims and Bedouin Arabs used them as a shelters and meeting places. 

They could he elaborately decorated royal latest craze and the lent dominated most of the 

st r Lit tu i es i n a su J ta ns cere mon i es, wh 1 c h were 1 T h ce nt u r y. 


Fur ri^lit This OUoitisn 
manuscript a rm'mmr 
of i he: iruJitafy r.Kivtmem 
fluiirij' :m uxpt'Citimi cf 
Suteyrrtdtai the Magnificent 
against Hungary Lhe tenrs 
yf different cciJ-tnuo pu*stbly 
refer to different regiments 
pitched around Kicvr Jbri 
of Mrttnvka, Iucak'd in the 
Leposavic municipality of 
Kosovo The writing insets 
gi-vc: Its ; j . snapshot oS Th-e 
camp on j! i' S.'.lar VnO A11 

Cor 24 May I >13), and id Is 
LjS Etujy mowd nix inilts in 
two days. 




beautifully coloured affairs with si 11c crowns 
and a raised section to add extra splendour 
and majesty. Inside were comfortable seats and 
canopies, colourful carpets, plus some of the 
sultans favourite weapons and toiletries. The 
tent followed the sultan in his travels for war, 
hunting trips and Other visits arid ceremonies, 

Europeans fell in love with the Ottoman 
tent the first time they set eyes on it. In the 
beginning u was reser ved fo r roy a I s a n d t h e 
rich, for grand parties and royal ceremonies. 
The French king. Loll is XIV, was its greatest 
admirer and tie had many ceremonial tents, 
a la Turque. These usually accompanied 
extravagant processions and royal parties 
with firework displays. His fashion statements 
caught on with the res I of tire royal households 
of Europe who didn't want to be left out of the 


Louis had a real rntereM in I lie Islamic: world, 
and he gathered knowledge about it through 
travellers like iTancois tie la Boullaye-le Ciouz 
and lean Baptiste Tavernier. La Boullaye even 
arrived at tin Royal court wearing Persian 
dress. Louis aKo had in his service two 
renowned Arab linguists, Laurent d'Arvreux 
and Antoine Galland. 






[» Vauxhall (iardens, 1 ngland, one of these 
Lents wj.s built in ! II, and it had a dining area 
with lourkcn tables, Hie two most famous 
J iukish tents in England were mult around 
17 ‘iii, mi the gardens of Painshill, Surrey, owned 
by dee I foil ora ry Charlts; I lam lit on, and Stour- 
head, Wiltshire, uwiia! hv Henry Gnlt 1 Snare, 
John Parnell dul a vvalcivoloiu illustration of 
tin leal at Pamshill alter he visited it irt 17o3. 

I he site iti the icnl at Stourhead was ongi- 
[L.ilSv Inra mosque wit h minaiets, I mi the idea 
changed into a lent dial was dismantled in the 
l7Mk. A third hirkish leni was built at Dclga- 
ny„ \\ ichli iw. Ireland by [Xivid la km re he in the 
la If J S' , 1 'nimy hut lenis never ready caught 
oil l he re because of the weather. 

IHropL'.m im Button of Turkish tents also took 
on a lot of the Islamic architectural styles, and 
ut the tH' LLiilui y arehiLtrcl John Nash pro¬ 
duced .1 'total exotic exterior el led" of a Royal 
Pavilion, v,hith greatly pleased his Royal pa¬ 
trons. I |c u.sed the iii iental scenery described 
h\ l H cei it o r y I a n d sc ape pa inler Tlioma s 
Danicll 1 kunell was also the author of Oriental 
Scenery, and was hired as a consultant to help 
design a Krkish residence with such Jcatures 
as a ImihouA dome with corner chattris and 
overhanging eaves, capped arches anti pin 
navies, It was 1 Jan id l who inspired Nash, who 
was commissioned by George [V to remodel 
an unfinished structure at the Royal Ravi I ion m 
Brighton So he combined bulbous domes with 
concave shaped roofs, imitating the Turkish 
caliph's ten is that covered I he banqueting and 
music rooms of the building. He also used min¬ 
aret like structures to disguise (he chimneys. 

I his type of tent still exerts a strong influence, 
and otic Mill survives at Canterbury Park in 
Ha tops hi v, lhc roof of the Rotunda in Vaux- 
halLGardf eis was a tent with blue and yellow 
a 11 v rn al mg s t ri pc s, s u ppr »rted by l went) pit tars. 
English writer Nathaniel Whiltoch in IM27 de 
scribed it as a Persian Pavilion. 


Other famous people loenioy and own 
tents included I he I m press fosepliine, who 
had a Muslim tent mom at Maternal son, and 
King C forge IV oiten dined there. 1 hen the 
Marquess ol Hertford, nicknamed '(he GnlipfV. 
had ;i Lent mom made toi him by Decinnis 
Burton at St Dnnstnu's House. Ibis burned 
down ]ii 19 30 and was rebuilt in a dt tie rent 
design. 


\ I6' 1, cenUiry miiualurc 
I mm iItl- t/niJT['j ^jjTHJr hy 
M.'hmsJ Bursevi '.lunvn^ 
ltie ascension in (lie thmne 
nl Milur Skim 1 . Now ihe 
v..i :.v.is i rHu: i,is . I.is .:l■.-1-■ i; 
r.i]ikill Liu yovernnleflt, A 
■i jjuor nllfLiT i [l ^iuiij: ICi 
kiss 1 lie III'm Ol ttie Mi l Urn's 
lIuliI , nut his ft Kit ns this is 

unacceptable in (skim Kiss 
i iiju, I be hem is ,m Out » nan 
tradii in m to dioiKHWlMt? 
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... European 
monarchs... 
brought it to 
Europe. 


From Kiosk to Conservatory 


W i t at w i now r 111 n K of as a garde n summe t ho11se and the 

bandstand in lh«_ local park or town square came from what was 
called a Turkish kiosk or Koshk, This was a domed hall with open 
and arched sides, attached to the main mosque under the Seljuks. Gradually it 
evolved into the summerhouses used by Ottoman sultans. 


The most famous of these kiosks were the 
Cinifi Koshk and Baghdad Koshk. The 
Oinili Koshk was built at the lopkapi Palace, 
Istanbul, in 1473 by Muhammad al Kali hand 
had two storeys topped with a dome, with 
open sides overlooking the gardens of the 
palace. I he Baghdad Koshk was also built 
at the Topkapi Palace in lo.KS V?, by Sultan 
Murad IV. I his also had a dome, and the 
view it gave onto ike gardens and park of the 
palace, as well as the architecture of the: city of 
Istanbul, was amazing. 


Lady Wort ley Montagu, I he wife o I the Lnglish 
ambafis.idoi to < iotwLintinopha u role j let ft -1 
on t April 1717 to Ante Ihisdethuayte 
mentioning a TTtfflsft’, describing it as 
raised by nine or ten steps and enclosed with 
gilded Juitit.L'd. but ii was European monarchy 
who brought it to Europe, ’3 he king of Poland 
paj licularly iiked it. as did the I at her-in law 
of Louts XV, S\i lilsas of Lorraine, who built 
kiosks tisrhimsdt based on his memories ml 
his captivity fn I i i rkq. I liesc kiosks were uwd 
as garden pavilions for serving coffee and 



A kiosk nr Uipkapi Palucc in 
Turkey named the h??. ;h- 
dad Koslit. fbmll in IrJ 1 )) 
t'lj.- Sultan Murad IV alter 
h is conquest of Kaglidad. It 
contains .. inaa Eir.it lull env 
ervd by u dame with a long 
chimney for cupelling vmoke 
imm rhr fire- 












\ If* Liiilury mmuture<H ttiriian 
i\;urjn III .nid hiv«nis 'living in n 
(tlukl frum tht> .^bilTiRdiiihiiifPii r- 
Munii/N Mir/4 Ak h l lJ^iukLli III 


beverages* hat later wtrre converted into the 
bdiLdstJnil> iirtd tourist information stands 
decoral mp many European guldens, parks and 
high sit L-ets. 

All good designs evolve* and m this case 
the kiosk evolved into \vital we now call 
conservatories, glass moms built in gardens 
oi on the sides ok many European houses. 

The earliest conservatories were those made 
by Humphrey Region lor the Royal Pavilion 
at Brighton, These were sumptuous a Hairs* 
with corridors connecting the Pavilion to the 
'.tables, and with a passage ol flowers covering 
the gl j ss. I hc\ a J so jo tried t he ora 11 gory, 
si greenhouse, an aviary, an enclosure for 
pheasants and hothouses. The pheasant ay area 
was particularly Muslim in Concept, and it was 
an adaptation of the kiosks on the roof of the 
nyiace in Lhe fort of Allahabad in India, 



i m i 



4* 


r i 


















Gardens 



S UNNY DAYS ARE SPENT CUTTING l HE GRASS while hoping it dlKTSHt 

rain too much, again. Insects are dealt with, motes are moved on and birds 
are made to feel welcome. Lawns, with their herbaceous borders, domt 
nate many gardens in Europe, especially in the UK. Bach in the \Skh3lc Ages 
though, gardens in I hi rope were limited to the courts of nobles or monasteries, 
and their main use was for herbs, vegetables and some fruits ior sell-sustenance. 


I or Muslims, gardens have always been a 
constant .source of wonder and enchanIntent, 
because plants, trees, animals, inserts and all 
of nature are a blessed gift of Allah and a sign 
of Elis t i realness, Islam permits its to use, 
enjoy ar.d change nature, but only in ethical 
ways, so Islamic gardens were designed to be 
sympathetic to nature, and gardens to this day 
enjoy an elevated .status in a Muslim* mind. 

Gardens such as Eden were repeatedly 
dese tbed iit the Quran a* places ot great 
beauty and serenity, and as ideal places for 


contemplaliun and reflect ion. These heavenly 
paradises were recreated and spread across the 
Muslim world, from Spain to India, mainly 
from the E 'century onward* \hou1 one 
hundred years later, the Ahhasids innovated 
designs of! heir own. from then on, gardens 
with geometrical flowerbeds, shallow canals 
and fountains were built everywhere in Islamic 
Persia, Spain, Sicily and India to prov ide 
peaceful seclusion horn the outside world Jnsi 
a look at the Alhambra m Gi auada, Spam or 
the Taj Mahal in India proves this. 


‘Gardens 
under which 
rivers flow to 
dwell therein 
and beautiful 
mansions in 
gardens of 
everlasting 
bliss.' 

Quran (9:72) 









ItijlhL: I -Century nianiJWnpE j,hnvi'iiiy, Siikiin 3 l.ibL.ir, 
hiiMuii; it |>l;|]i. w;t|L liin^ hi ^..lrtlcnci'-i rfUM Miring 
fknvet ht'Lls. 

Bdkm left: It/ -cuntuiy rai mature showing Suleyman 
the Magiiilieiciit. Ha- Serai I gardens in Turkey of 
Suleyman the MjgniEioeLU cultivated tulips. 


(. iciTticns were not only for meditation; many 
had a practical function, and Arab rulers 
co!looted plants. I hose k1tchen gardcris no i 
only supplied food, lhey also gave rise to a type 
of Arabic poetry known as the niwdiya< the 
garden poem, which conjured up the linage of 
the Garden of Paradise. 

El was in Joiedoio 31 century Muslim Spain, 
and later in Seville, that the first royal botanical 
gardens of E urope made their appearance, 

They were pleasure gardens, and also trial 
grounds for the act I i mat Nation of plants 
brought from the Near and Middle East. In the 
rest of Europe these gardens appeared about 
five centuries later in the university towns 
of Italy. Today, l be influence of the Muslim 
garden can be seen all over Europe, from 
the Stibberl garden in Florence to the Royal 
Pavilion in Brighton, England. 

it wasn't just the concept of gardens that spread 
with the Muslims, because they also brought 
flowers from the East that yon can now buy 
down at die local gardening centre, Such 
travellers include the carnation, tulip and iris. 

Some people believe the word 'tulip comes 
from Dutbnnd which means turban, as people 
used to wear it on their turban. Others say 
the word ‘tulip 1 is an anglicized version of 
dutftb, which is Farsi lor tulip. From Persia, 
the tulip reached Constantinople through 
ambassadorial gilt exchange, where it was 
largely planted in the Serad gardens, especially 
in the Topkapi Palace in Istanbul 

The tulips voyage inlo Europe has been like 
a well-thought out invasion of perfume and 
colour. 11 first stepped out in 1554 with CounJ 
Ggier de Busbecq, the Hapsburg (Austrian/ 
Hungarian) ambassador to Suleyman the 
Magnificient, when he took one with him, 
About ten years later, it reached its now famous 
'home' in Holland. The Duke of Scimoneta, 







'Early Muslims everywhere made earthly 
gardens that gave glimpses of the heavenly 
garden to come. Long indeed would be the 
list of early Islamic cities which could boast 
huge expanses of gardens. To give only a few 
examples, Basra is described by the early 
geographers as a veritable Venice, with mile 
after mile of canals criss-crossing the gardens 
and orchards; Nisbin, a city in Mesopotamia, 
was said to have 40,000 gardens of fruit 
trees, and Damascus 110,000/ 

YViitscm A M 1983: Agrindttiral Innovation in tln m 

Early fslamic Wtnhl, Cambridge University Press 


Francisco (stelam, was a tulip collector 
and hud 15,1 47 in ins Italian garden in 11st- 
1640s. iht Huguenots, I ratiiLo; persecuted 
Pi off St ants, took 1 lie tuli p widi 1 hem into 
dillcrem countries as (hey ran away, Finally, 
in t he 1680s an Englishman called Sir George 
Wheler brought it to Hr it a in from the Serai I 
gardens of t oust anti] top It. 

The tarnation and iris weo less well travelled 
as flowers but popular in decorating Persian 
and Turkish ceramics, With iis i.m shape, I he 
carnation was a successful combination with 
the tulip in Jb.nik pottery. Ibis design was also 
copied In European decoration and appeared 
in a nurn.her of Lambeth chargers, ceramics 
produced at Lambeth* E ngJucid, dating I com 
1660 - 1700 , 


The iihs was used in horizontal and circular 
forms by Persian potters, particularly under 
the Safavtd dynasties in the 16"'and 1 
centuries. 'Ihcse then went oil, like the 
carnation, lo in line nee European designs like 
the Bristol ddttware eeran ies. 

The British love gardening and si ill cultivate 
these thnvcis, anti Howei shows arc booming. 
One of the biggest oft lies e shows i 1 -1 In hew 
and i t these figures are anything lo go by* Mien 
gardening and gardens are far from fading: 
cadi show costs about £3 million and over 
show week 61UHX) pieces of cake, I PUX30 cup : 
of tea and coffee, and river 38.000 rounds of 
sandwiches are sold as the keen gardeners 
sustain their appetites lor all things green. 











Fabulous Fountains 



'Surely the God¬ 
fearing shall be 
among gardens 
and fountains.' 


F ountains soothe the two senses ol sight anti sound at once. 
They provide a calming atmosphere and screen out urban noises like 
traffic, road drills and barking dogs in todays ever noisier world. They 
also provide privacy, with quietly spoken words not reaching others in the 
vicinity, and are a bath for birds. 


Water features are an inlcgial [jail of garden sc 
' today; just as they were a thousand y ears, ago 
ill the hUrvik world. I hen they were a display 
ot ultimate wealth, as water was scarce, and 
a wain display was regarded as a thing of 
wonder. Fountains became cornerstones of 
Islamic, arl and arc] liteelLire and one ol the best 
examples is the fountain in the Lion Gardens 
oE e lie Alhambra, Spain, ivhich is nearly a 
thousand years old. It was commissioned by 
Sultan Mohammed V for the Court of Lions, 
and built between 1354 and ! 359. 


The toilnlain lias a round basin, cncift-kil by 
twelve lions carved from marble that origin ally 
would have been richly |'aimed, mi>st v in 
gold. I lit 1 lions represent the Iwelve signs 
of the zodiac and the twelve inonlhs. Water 
w r as carried to them by aqueducts from the 
surrounding mountains, and it Mowed from 
their mouths via an elaborately timed qskm 
of chan nds in the Moor. 

Each hour tine lion would pmduLe watei I mm 
its mouth, giving the impression of twelve 
mouths elapsing as though they were Iwolvi 


Quran (51: 15) 










hours. ]lu' sense of’linU'k'wnc'i'i abated was 
highly sit>nilie li ill, huaiLisr thf jiu^nilicdfit 
palace was i iiiiMderdil as a paradise on earth, 
ariil hint- in pjiadise is non existent as the 
Jwvlkn live m eternal happiness 

\l the cdiv, ot ihia threat fountain is a poem 
written In Ibn Aimrak. I his praises llu -beauty 
ni the EounLiiits and the power ot the lions, 

Iml it also Jcm rifics lIn-ir imtci noils hydraulic 
system-' and I urn they actualty worked, which 
haHled all 11 lose who s.uv them Sotlii- day the 
•-.■.skin h.i-. remained exactly the same. It is)List 
■': .'ivi L \ and water jiressore. 


'... are there not in this garden wonders 
that God has made incomparable in their beauty, 
and a sculpture of pearls with transparent light, 
the borders of which are trimmed with seed pearl? 
Melted silver flows through the pearls, 
to which it resembles in its pure dawn beauty. 
Apparently, water and marble seem to be one, 
without letting us know which of them is flowing.’ 

Part ol'thu Lion hoimLim poem by Ibn Zamrak 


ilu- [.ion RmniJir ,n Hit Allvmbra. \| a in ss ncarh ■' ihuuiuMid year?! old ll is thal fhr: 

Hi V'i.iiuIuj I'jUi.' in I ami or I lit- Src-r i a ' ,l-‘. llI.l iwvlvr imps (orm .1 w.jUt duck, t’-itor used to spoil m;t oJ llw lions in .. .ijny i«livt- manner 

Mountains, ihu muni: ol water for I In.' Moil loon lain. slkIi lU:U l I ic w .11 l'j uctil'i ^ji u 1 from the firs L lion i ml it. .Hue t ockn-k arid n on ins uaeh hour 









To Spout One 



A iS'mdurn Juv-tj|i 

tiuil UI Uk liiLfl Lf \tusa 

Brother 1 ?, navel valve 
!: iv-ts rhcy huilt im 
iULil(.nniUini' it?,.- iluing 
inp ihjpc olkum tains 
A* l lie water turns. the 
propeller, the worm and 
v.-tlL'ir-l turn I Ell valir .i(- 
].K. 1 h *.I Ll:> |]k' I'll ,1 in U3 
Il'I 1 pipe, thus .lllowrii'!, 
wjtlt to llivw miin mix-c 

spour ill :l Mine. l-.nell 
£pOut generate:* i'-. Own 
In in main drape, giving 
the impression of j t^f- 
tliifliiyiMi' fount lhii. 



The Banu Musa Brothers' Fountains 

Muslim engineers spent a lot of time ami dtbrt 
inventing various ways of representing water 
and controlling the way it flowed, because water 
is connected with Paradise Some of the most 
ingenious people to do this were the Banu Musa 
brothers in the early i P' : century, 

These brothers, Jafar Muhammad, Ahmed a 3 id al 
Hasan, wrote a Book of / ngenio us Pc: vices* wh ie h 
included fountains that continuously changed 
their shape. For the 9 !l> century; and even today, 
ihese fountains produced a sense of mysticism and 
amazement because of their splendour and variety 
of watery shapes. 

I he brothers talked about six designs. Tie first ran 
through basic styles found in ail fountains, and 
tine other five discussed how the fountains could 
he used together to form more intricate, shape¬ 
changing fountains, 

lie Banu Musa brothers' fountain designs were 
lull of fine technology, like worm gearing, valves, 
balance arms, and water and wind turbines. Ah 
this showed their competence as designers, and 
as craftsmen they had a great understanding of 
manufacturing techniques and fluid mechanics to 
be able to make devices like navel valves. 

[he most breathtaking fountains were those that 
could change shape, from say a speai to a shield 



and back again at 01 lain intervals. I ho eouid do 
this because each had what was described as a bud 
where the water spurted out. It was this hud, and 
the pipes Lhat led to it, that dictated which shape 
appeared. Hie three basic shapes were shield, spear 
and lily, and all three could emerge from 1 he same 
fountain. But first a large vessel of water had to be 
placed high above the fountain ;jnd our of sight, 
to give il sufficient pressure to obtain the desired 
water shape, 

Some fountains used worm gears and a clever 
hollow 'navef valve, called so as it re shaped like a 
per surfs navel. Ji was this valve 1 1 ml Cru-iUo where 
the water would go to produce which spouting 
shape. 

The use of the worm and wheel to transmit 
motion from the flowing water to the 1 evolving 
pipe was ri major leap forward in l he inventions of 
control systems eug in coring, which were essential 
for the invention ol automatic machines during 
the industrial revolution. 

Fountains today are carrying on ibis tradition of 
incorporating the latest fine technology, hut now 
this involves light and music in time with rets of 
water A millennium later and water, plus human 
ingenuity, is still a m 2 2 mg us. 






The Three Basic Styles of Fountain by the Banu Musa Brothers 



the balance wiw a pipe that carried the 
water from the main reservoir and had 
two positions; horizontal (red) and raised 
(green) in the figure. IV7r£?i horizontal, 
water w ent from the reservoir to the left 
tank which fed pipes that went through to 
the hud making a spear shaped fountain. 
As this was happening, small containers 
attached to the arm of the balance slowly 
filled with water these eventually tipped 
the balance arm to its raised position. 
When raised , water from the main 
reservoir was channelled into the tank on 
the right, feeding the shield shaped hud. 
Ihe small containers on the side slowly 
emptied* until the balance returned to 
it$ horizontal position and the process 
repeated over and over as long as there was 
waiter i>i the main reservoir. 


MAIN RESERVOIR 



lllustr.Llion shmvinj; hiw L hf 
b.1 ta tu v sys[i;m wurked lot 
Kirill Mus;i hr tubers hirinluin 

rfcsisn ■ 













































































06 WORLD 



‘The Earth 
is spherical 
despite what 
is popularly 
believed... the 
proof is that 
the Sun is 
always vertical 
to a particular 
spot on Earth/ 

Ihn Hazm, a 
10 th -century man 
of letters from 
Cordoba, Spain 


Today everyone can experience a different country and cuisine for the price of 
an air ticket, but globetrotting is not a modern concept Even though they didn't 
have planes, trains, or automobiles, medieval Muslims were inspired to travel as 
pilgrims on the annual hajj to Mecca, to gain knowledge and for trade. They were 
renowned for discovering their world as eyewitnesses. From their experiences 
we have the most comprehensive travel books that show us the medieval world 
in fine detail 

Medieval Muslims were also making all kinds of observations and calculations 
about their surroundings to make sense and give order to this environment. Al- 
Biruni discussed the theory of the Earth rotating around its own axrs six hundred 
years before Galileo, while also explaining the ebb and flow of tides. Others 
noted why the sky was blue, the causes of rainbows, and the size of the Earth's 
circumference. 

Communications were improving and the desire of one sultan a thousand years 
ago to eat fresh cherries initiated the birth of pigeon post. The previous century 
saw al-Kindi laying the foundations for code breaking which led to secret 
messages passing in times of war. 

Open this chapter to let the sense of wonder of the world and the global vision 
of pioneers of a thousand years ago escape 











Planet Earth 



] .fie to rijjlit: Claudius 
Pidt-nsy, 2 ,ld century t.h was 
nne of 11 ii' first astronomers 
to calculate the precision of 
the equinoxes; observing the 
seasons of the year led Mus¬ 
lim scholars to study and cal¬ 
culate the tilt of the earth. 


f I 1 here was A time when the idea of the world as a tilting, wobbling, 
land and sea covered molten globe spinning oil its own axis, while 
A tracing an elliptical path around a her) orb, would have been an absurd 
suggestion. Only through centuries of observation and experimentation by 
succeeding civilizations can we now be sure that this is really the case and it is 
called planet Earth. 


Ptolemy in 127 151 CE was ihe one to begin 
the great debates. As a great astronomer and 
mathematician of antiquity, he estimated the 
change in longitude of the fixed stars to be 
about 1 D per century; or 36 seconds annually, 
when be described the then supposed Earth- 
centred system of I be universe. Today this 
movement is known as ‘the precession of the 
equinoxes’, and is understood as I he Earth slow¬ 
ly wobbling on its rotation axis through its or¬ 
bit, caused by the gravitational pulls ol the Sun 
and the Moon on the Earths equatorial bulge. 

What we also know today is that over a cyclical 
period of 25,787 years, this wobble influences 
the time at which the Earth is closest to and 
farthest from the Sun, and ultimately, it also 


atteets the timing of the seasons. This also 
means the stars anti constellations slowly drift 
westward. 

Muslim astronomers obtained increasingly 
ace urate figures about the precession of 
the equinoxes than Ptolemy had. ilit¬ 
re i u ivv i led 10 th - eent u r y Raghdad a st ronomer, 
Muhammad a I Rattan i said il was T‘ in sixp 
six years, or 54.55 seconds per annum, or 
23,841 years for a complete rotation. Tbn 
Yunus, who died in 1009, said it was 1° in 
seventy years, or 51.43 seconds per annum, 
or a rotation in 25,175 years. This compares 
amazingly well with the present day ligure 
of about 5IJ.27 seconds per annum, or about 
25,7H7 years lor a complete rotation. 




WINTER 

SOLSTICE 


AUTUMNAL EQUINOX 



VERNAL EQUINOX 









It is llic Earths tilled axis to the plane ot the 
elliptical orbit that is the main cause of the 
seasons, so, for example, when the northern 
hemisphere is tilting towards the Sun, we 
are in summer. As the Muslims discussed 
the phenomenon of seasons, they were also 
studying acid calculating the till of the Rarth. 

Discovering tile exact degree ol tilt hecame 
a mat lei for intense deliberation amongst 
astronomers and [lialhcmaticians in the 
centuries following Ptolemy. In the late 10" 
century, a Tajikistan mathematic tan and 
astronomer named al-Khujandi built a huge 
observatory in Rayy, near Tehran, Iran, to 
observe a series of meridian transits of the Sun. 
These let him calculate, with a high degree of 
precision, the tilt of tiu L Earths axis relative to 
t he Sun. 

today, we know this till is approximately 
23 d 34', and ai-Khujandi measured it as being 
23' : 32 3 IS H , so he was pretty dose, l 'sing this 
information, he also compiled a list of latitudes 
and longitudes of major cities 

A century before this discovery, the enhghl 
cued y 1- -century Caliph, al-Mamim, engaged a 
group of Muslim astronomers to measure the 
Earths circumference. They did n by measur¬ 
ing the length of the terrestrial degree, which 
they It»uud to he 56,666 Arabian miles or 
111,812 km, which brought the circumference 
to 40,253.4 km. Today we know the exact lig 
ure ot the Earths circumference is 40,068.0 km 
through the equator, and 40,000.6 km through 
the poles, so they weren't far out cither, 

AI - Bi r uni, an II"- cent u ry polymath, 
said, with a touch ot dry humour: I lere is 
another method Ibr the determination ol the 
i in. uniterencL-of the Earth. It does not requite 
walking in deserts.’ H, t ukublr-d die figure In 
using a highly complex geodesic equation and 
w rote it all up in his book On the Determination 
of the Coordinates of Cities. Len Rerggmi, 


a contemporary writer, says: ‘ft doubtless 
gladdened al-Riruni’s heart to show that a 
simple mathematical argument combined with 
a measurement could do as well as two teams 
of surveyors tramping about in the desert, 1 

Al-Rirum’s book also made a systematic and 
detailed study of the measurements of [he 
Earth’s surface. He measured latitudes and 
longitudes, and determined the antipodes 
and the round ness of the Earth. He was a 
man genuinely ahead of his time, and even 
discussed the theory of the Earth rotating 
about is own axis six hundred years before 
C rallied. 

Many educated Muslims, including a!-Biruni, 
al ibis lime took it for granted that the Earth 
was round. I bn Hazm, a 10'-century man 
of letters from Cordoba, said, the Earth is 
spherical despite what is popularly believed 
... (he proof is that the Sun is always vertical 
to a particular spot on Earth, 1 This is another 
example of where Muslims scientists w ere 
carrying out groundbreaking research ihai was 
bast'd on observation and experimentation 
rather than hearsay and myth. 







Surveying 


S u r v e y[ no is i he m ias t. r jno of angles and distances on ihe ground 
so that they can be accurately plotted on maps. Its used for laying out 
roads* buildings and land plots for construction, as well as when marking 
borders between properties and countries, the Romans had used simple 
surveying techniques to 'balance or equalize the land, 1 and these were taken on 
by Muslim and Christian Spain. 1 bey included a simple triangular level with a 
plumb hue. 

What tht- Roman* didn't have was triangula¬ 


tion, which is a method used today in 
.surveying. Et was introduced from the Hast in 
the astrolabe treatises of two Muslim Spanish 
scholars. Maslama and I bn ai-Saffar, and 
Mast aims work was translated into I at in by 
|ohn of Seville in the 12'" century. 

there are a variety of triangulation procedures 
that can be done with the astrolabe, including 
the measuring of height and distance by 
right-angled triangles and squares. Using 



this instrument, alongside Roman surveying 
procedures, meant that simple triangulatkm 
could be practised with an alidade (a rule with 
sights at either end) by Muslim surveyors 

A lf) cl c entury bunk called Grumef/icr was a 
compilation of Spanish Muslim inspirations, 
and used by the Monaster} ot Ripoll in Spain 
'J his. gave details of a variety of triangulation 
procedures that could he used with an 
astrolabe, especially for producing straight 
boundaries to large areas of land. 

Ihere were even teams o! surveyors to carry¬ 
out the challenging projects (just like today), 
such as survey ing irrigation canals. In al- 
Andalus, these teams were called muhandis, 
and in eastern Spain they were known as 
soguejador. 

Today, tri angulation i* still used to determine 
the location of an unknown point by using the 
laws of plane trigonometry, but with the help 
of advanced technology, such as the Global 
[Visit ion ing System. 


Right: Tin? back of the; astrolabe is engraved with a 
shadow square, which could be used for surveying 
purposes- 'i his astrolabe was made in 1641/2 by 
Muhammad Muqim Lbn Mu I la 'Isa in Lahore, Pakistan. 
Mode rn surveying no longer depends on aHirdahes. 



















Earth Science 



M ineralogy i s t li h science of studying minerals, and today 

there Ls the International Mineralogical Association (IMA) which 
represents mineralogists in individual countries. The subject has 
come a long way since Muslim mineralogists began studying this area a 
thousand years ago. Today, over four thousand species of mineral have been 
recognized by the IMA. 


A mineral is a naturally net. nr ring substance 
that has a definite chemical composition and 
crystalline structure. In other words, a mineral 
is a crystalline, chemically pure, natural 
material i hings like gold, like diamond, 
quart/:, eakite, sapphire and pearl are all 
examples of minerals. 

Gems and precious stones are special types of 
minerals. They are rare, beautiful (in colour, 
transparency and lustre), and hard enough 
to resist phy sical and chemical changes for 
some time. Diamonds, rubies, sapphires 
and emeralds all have these properties. The 
importance of gems to emperors, kings and 
the wealthy has possibly been the driving 
force behind their discovery since the dawn of 
human civilization. 


The anticiil Egyptians, Mesopotamians, 
Indians, Greeks and Romans knew ol certain 
varieties til mineral, precious stones and 
gems. Most of the lands of these people 
became pan ol the Islamic Stale or Caliphate. 
Consequently, their writings on gems and 
minerals, like other subjects, were translated 
into Arabic in the firsl three hundred years ot 
the Islamic world. So, its not surprising to find 
the best contributions by Muslim scientists 
to mineralogy and gemmofogy occurring a 
hundred years alter these translations, when 
the work of the ancients was absorbed and 
ready tor the new Muslim scientists and 
explorers to carry on the work and research. 












Mt'4mvhik\ the enormous area thui the 
Islamic world covered meant that Muslims 
could study and develop earth sciences not 
only in the Mediterranean world, like the 
( ireeks had done, hut also ill Europe, Asia 
and Africa, Knowledge of minerals, plants 
and animals was gathered from areas as 
far away as the Malay islands and brought 
together in hooks such as 11" -century scholar 
Ibn Simas Vic Hook of Cure, which was 
essentially an encyclopaedia ol philosophy 
and natural sciences, '1 his became very famous 
and influenced European scientists during 
the Renaissance because of (he valuable 
information il contained. 

Tbil Sina h known as Avicenna in the West, was 
a true product of Muslim civilisation al the 
height of its scientific growth, hut he is I utter 
known today in medicine and philosophy than 
earth science. 1 lowevut; in his Book of Cure 
there is an important chapter on mineralogy 
and meteorology, where he presented a 
Complete Coverage of the knowledge of his day 
regarding what happens on the Earth. It was 
composed oi six sections: on the formation 
of mountains, the advantages of mountains 
in the for met ion of clouds, sources of water, 
the origin of earthquakes, the formation 
ol minerals, and the diversity of the earth's 
terrain. Many of these findings are now 
ascribed to James Hutton, who lived in the 18" 
century. 

These fundamental principles of geology' 
were put forward many venluries be I ore the 
Renaissance in Europe, where earth science 
was lirst called geology. I listorians have 
acknowledged Avicennas contribution in 
the held nt geology, and said that in the LI" 
century he was already suggesting a hypothesis 
about the origin of mountain ranges which, 
in the Christian world, would still have been 
considered quite radical eight hundred years 
later. 



... I bought some raw pebbles 
bro ught fron t India. / heated so m c 
of them, they became more red r 
there were tw o very dark pieces, 
one was with reddish colour, the 
other was less red . / put both 
pieces in a crucible and directed 
the flame at them for a period 
sufficient to melt fifty mithqal of 
gold. I took the pieces after they 
cooled. 1 noticed that the less red 
piece became purer with a rose red 
colour. The other ; deep red piece 
lost its colour and became like 
Sarandib [now Sri Lanka] quartz. 

1 then examined this latter piece 
and found that it was softer than 
theyaqut [ruby] ... f concluded: 
when redness is lost with heating, 
the heated material is not yaqut. 

this conclusion cannot be 
reversed; i.e. if the heated material 
stays red it is not necessarily 
yaghut, because iron stays red after 
heating' 

1V -century scientist al-Biruni 
investigating rubies, from his book 
Treatises on how to 
recognize gems 



Ihn Sink's work im F;irlh 

in il'nte prCCCdt-'il aii^l Lit 

finite Hutton i 3 72ft- 1 797). 
Purl rail l>y Abner Lowe. 

Many of these 
findings are 
now ascribed 
to lames 
Hutton who 
lived in the 
18 th century 
... but... the 
fundamental 
principles of 
geology were 
put forward 
many centuries 
before.... 
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Rjghl; Ganges river delta. 
Rail}' LI 11 century scholar 
il-Riruni s.j.'scnt mosl of his 
:inie studying in India, where 
le correclly identified the 
sedimentary nature tif the 
Liajigcs basin. 


I bn Si nas Book of Cun was known in 
Renaissance Europe through its Latin 
translation. It was a source of inspiration to the 
founders of geological though! in Europe, men 
such as 15 E|l -century Leonardo da V inci, Steno 
in the 1 T 1 ' century and James Hut I on in the 
38"' century, 

I bn Si iia wasn't the only Muslim scholar 
pushing the boundaries of knowledge. Another 
tug name in the field of earth science was al- 
Biruni, who was a contemporary offbn Sianu 

ALBiruni was born in what today is 
southeast Turkey in 973 CE. Like many 
of his contemporaries. one label alone 
cannot he assigned to him professionally, 
because he wrote prolifically in many areas, 
including mathematics, astronomy, medicine, 
philosophy, history, pharmacy* and earth 
science or mineralogy. 


A great deal of his time was spent in India, 
where he learnt the language and studied the 
people, religion and places. This he wrote up 
in his vast book called Chrontdes of India. As 
well as speaking 1 lindi* he also knew Greek, 
Sanskrit and Syriac, although he wrote all his 
books in Persian and Arabic, His lime in India 
meant he looked intensely at its natural history 


and geology, and he correctly described the 
sedimentary natu re of the Ganges basin. His 
great mineralogical work was called Treatises 
on Ho m lo Recognize Gents, and it made him a 
leading scientist in this area. 

Of course Ibn bina and al-hiruni were not the 
only two to be producing important works on 




mineralogy. Here Are a lew more with rheir 
achievements: Yahya ibn Masawayh (died 
857), who wrote Gents ami Their Properties 
al-Kindi {died about 873), wrote three 
monographs, the best of which was Gerwj &nd 
the l ikes , but which is now lost; al-1 lamdani, 
a !0 lh -century scholar, wrote three books on 
Arabia in which he described methods of 
exploration for gold, silver and other minerals 
and gems, their properties and locations; and 
the I0 lh cent or y group of scholars, known as 
fkhmin al-Safa (the brothers of Purity), wrote 
an encyclopaedic work that included a part on 
minerals, especially their classification. 

Unfortunately, most of what was w ritten on 
the subject of minerals, stones and gems has 


been lost, taut a few works survived and are 
now in print, 

Muslim civilization was outstanding in 
its natural outlook towards the universe, 
humanity and life, Muslim scientists thought 
and wondered about the origin of minerals, 
rocks, mountains, earthquakes and water. This 
is the nature of earth science itself, or what 
we now know as geology, and the history of 
geology reflects human thought upon the 
nature of our Earth, 



Natural Phenomena 


I t is chtj dren who usually ask us the difficult questions like "why is 
the sky blue?* where does the rainbow end? and why does the sea lap at 
the sand?’ Today we take many things from the natural world around us 
lor granted, but Muslim minds of the 9 h century were thinking deeply about 
these questions out of a curiosity to understand their surroundings, and Allahs 
creal io n mot i va led them. 


Below middle to right: Ihc 

pull i ii liiL' 

M ion Lauwjv the rise .irltl 
ebb of tides, its ilewribed by 
dJSiruni in llie early 3 ]'"■ 
eeuluryist around I lie same 
time a s al-biruni, I bn a I 
Haithnni was describing fhe 
phenomenon of rainbows. 


Before and at the time of Ibn I iazm. who was 
a 30' century man of letter* from Cordoba, 
astrologers believed that stars and planets 
had souls and minds ami that they influenced 
people, Ihn Ha/m took a more pragmatic view 
and said I ha I L t he stars are celestial bodies 
with no mind or soul. 7hey neither know 
the future nor affect people. Their effect on 
people however can be through their physical 
characteristics, such as the effect of the Sun’s 
heat and rays on the planets and the effect of 
the Moon on the tides of seas.' 

Another scholar of the 11 11 century, ah Birum, 
explained that the increase and decrease in the 
height of lhe ebbs nl licks occurred in cycles 
on due basis of changes in the phases of the 
Moon. I le gave a very vivid description of the 
tide at Son math, a city in India, and traced it 
to the Moon. 


As they studied the heavens, some scholars, 
like al-Kindi, commented on the blueness ol 
the sky. lie did this in a short treatise with a 
long title: treatise on the azure cotvur which 
is seen in the air in the direction of the heavens 
and is thought to he the colour of the hcmvnsl 
More simply, lie was telling people why the sky 
was blue. Al Kindi said that it was due to the 
'mixture of the darkness ol the sky with the 
light of the atoms ot tiusl and vapoui in the air, 
illuminated by the light ot the Sun.' His words, 
like the length of the title, explain il fully: 

'The dark air above us is visible by there being 
mingled with it from the light of the 1 arth and 
the light ol the stars a colour midway between 
darkness and light, which is the blue colour. 

3i is evident then that this colour is not the 
colour of the sky, but merely something which 
supervenes upon our sight when light and 





^ ruder 







darkness encounter it. Hi is is just like what super¬ 
venes upon our sight when we look from behind 
a transparent coloured terrestrial body al blight 
objects, as in the sunrise, for we see them with 
their own colours mingled wiih the colours of the 
transpartuI object, as we find when we look from 
behind a piece tit glass, tor we see what is beyond 
of a colour between that of the glass and that of the 
object regarded.’ 

Al-Kindi was on the right lines, for the sky isn't 
really blue, in spite of the confused and impossible 
views which passed for knowledge, even in highly 
educated circles, in his time. He could compete 
with these views because he was a widely read man 
and excelled in science, mathematics and music, 
and was a physician in 9 lh -century Baghdad, 

I bn al l [ait ham also went against the com entional 
w isdom of his day. It was a thousand j cars ago in 
Cairo that he w as placed under house arrest be¬ 
cause he couldn i regulate the How of the Nile as 
the caliph had asked him loo. He knew that if the 
Ancient Egyptians hadn't been able to do it, then 
neither would he. To save his skin and continue his 
studies, he pretended to he mad. The house arrest 
suited him because it meant that he could concen¬ 
trate all his lime on ohsen iug the rays of light that 


came through holes m bis window shutters. 

The time he had for observation and experimentation 
meant he could explain phenomena like rainbows, 
halo elfeels, and why the Sun and Moon seem to 
grow in size when they are neat the hori/on. I ic said 
it was the effect of the atmosphere that increased the 
apparent sire of Sim or Mnnn as they neared the ho 
ri/on, adding that the increased si/e was a visual trick 
played by the brain. He showed that it was through 
atmospheric refraction that the light ot the Sun 
reaches us, even when the Sun is as many as nineteen 
degrees below the horizon, and on this basis he cal¬ 
culated the height ot the atmosphere al ten miles, 

Kamal al - Din al-Farisi, who died in 131^, repealed 
and improved on I bn al-Haitham’s work by' observing 
the path of the rays in the interior ot a glass sphere, 
i !e hoped to determine the refraction ot solar light 
through raindrops, and his findings enabled him to 
explain the formation of primary and secondary rain¬ 
bows, which is essentially tlit splitting up of white 
light by a prism. 

So next time a child asks you 'why...? 1 * maybe tell 
iug them about the work of these medieval Muslims 
would tie a good starting point, which would lead 
them on their own journey of discovery. 


Ibn al-Haitham also stud! 
and explained the hale ell 
and the visual c-nect ut wl 
die NSih ui appears larger 
than it lh_ Kama! at-Din 
iil-RirWi Later carried un [ 
?! Hailliam's work in the 
.splitting of white light. 
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Geography 

A ccording to the worj i> renowned magazine National 

Geographic, geography Ls 'the science of space and place that brings 
together Earths physical and human dimensions in the integrated 
study of people, places, and environments.' In schools today we study the 
course of a river in one lesson and the tribes of Kenya in the next > to learn 
about and understand the fantastic places and people that surround us. 


Muslims have always been outward looking, 
observing anti recording their surround¬ 
ings near and far. They were great travellers, 
explorers and merchants, and this practical 
awareness of the world inspired scholars to 
make great studies of places and people, 

their interest in geography was partly due to 
the environment in which they lived, ihey had 
to move* along with their precious flocks and 
herds, in search of fresh and better pastures* 
so knowledge of their surroundings including 
that of plants and wild animals* was vital. In 
these circumstances, the science of geography 
developed as a practical necessity. 

The holy pilgrimage or the lutjj was also a 
valuable source of material. Many pilgrims 
used word of mouth accounts of routes to 
Mecca and Medina* as they came from distant 
regions. These were later put in written form* 
so travel guides passed on to cithers, helping 
them on the long and difficult journey of their 
holy pilgrimage from all corners of the empire, 

[hen the orientation of the mosques towards 
Mecca was another impetus to study geogra 
phy. as was the need to know the direction of 
the Ka 1 bah in Mecca for daily prayers, finally, 
wars and invasion and the political and ad¬ 
ministrative requirements of the expanding 
Muslim world* created another dimension in 
the search tor geographical knowledge. 

With the development of more accurate 
astronomy and mathematics, giant steps were 


made in the progress of geographical study, 
as map plotting became one of its respected 
branches. AI Khwarizmi* a 9" h -century Persian 
scholar, was one of the earliest scientific 
descriptive geographers, and a highly talented 
mathematician. His famous book, the i-orm of 
the Earth, inspired a generation of writers hi 
Baghdad and Muslim Spain or al Andulus* to 
unearth, analyse and record geographical data. 




Another geographer named Suhmb, at 
the beginning of the 10 lU century, wmte a 
book describing various seas, islands lakes, 
mountains and rivers of the world. His 
notes on the Euphrates. Tigris and Nile are 
very significant, while his account of the 
canals of Baghdad is the main basis for the 
reconstruction of the medieval plan at that 
city. "I his reconstruction was done in 1895 by 
Guy Le Strange; who incorrectly read Suhrab's 
name as that ol a well known physician named 
I bn Sarah iy Lin (or in Latin, I bn Strap ion), be 
Strange also used work by al Vaqubi. who was 
from the 9 11, century, in his reconstruction, 
lhe two lexis, Snhrahs account of the water 
system network and a I YTqubfs description 
of the highways coming from Baghdad, 
complemented each other very welt. 

Al-Muqaddasi was a 10" -century Muslim 
geographer. He travelled throughout the 
Muslim world, observing, corroborating, 
weighing anti sifting e\ i deuce, taking 
notes and writing. I he outcome ol years of 
travel w r as Best Divisions for Knowledge of 
the Regions, completed in 985. h appealed 
to a variety tit people while also being an 
entertaining read, l ike many belbre and 
after hint, his reasons! for scholarly research 
w r ere divine inspiration. What lie produced 
would he a way oJ getting to know God better, 
and he would also receive just reward tin 
his endeavour His great book created the 
systematic foundation nt Muslim geography, 
as lie introduced geographic terminology, the 
various methods of do tsion of the earth and 
the value of empirical observal ion. 

One of the earliest Turkish geographers was 
Mahmud al Kashgharli, who was also a well 
known lexicographer. He drew a world map 
which looked unusual and circular, on a 
linguistic basis. It appears in his masterpiece 
work, a treatise on grammar called 
Cooipetuintm of Turkish Dialects, completed 




in 1073, A considerable portion of Central 
Asia as well as China and North Africa were 


also included, but little beyond the Volga in 
the West. I his is perhaps because it was drawn 
before the Turks began to move west. 

In the I r and 1 2'" centuries, two Muslim 
wrilers, al Bakri and Ibn Jubayr, collected 
and collated the information assembled by 
their predecessors into an easily digestible 
format, I he first of them was the son of the 
Governor of the province of Huelusi am! 

Saltes in Spain. Al-Bakri himself was an 
important minister at the court ol Seville 
who undertook several diplomatic missions. 
Despite his busy official duties, he w as an 
accomplished scholar and essayist. He wrote 
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A si amp, LSHiLctt in !9fr2. 
shewing a map of old 
Baghdad psur rounded by a 
drtuiaf wail) as described by 
AI VViqnbi {9" ceillury) amt 
the water system network as 
recounted by Subrah (Ltl' 
century). 
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Al-MUtjaddasi was a I0 M century 
Muslim geographer and produced 
this book of his travels. 


























An arlbtit impression 
showing a] Idrisi in 
the court of Kogpi M 
of Sidly with a silver 
jjlohe thai he created lo 
show 1 h;it I lie Fiirth was 

spherical. 


an important geographical work devoted to the 
Arabian peninsula, in* Inkling lire names of various 
places, the Hadith and Histones was alphabetically 
arranged* including the names ot village's, towns, 
valleys and monuments. His other major work was 
an encyclopaedic treatment of the entire world. 


of Sicily, Roger II, in II391 u come from Cordoba 
to Sicily and make a map for the king. 3 le spent 
fifteen years on this, enjoying exalted si a I us at the 
kings Palermo court, interviewing thousands ol 
travellers and producing seventy nee urate maps, 
including some territories previously uncharted. 


lhn Jubayr ol Valencia, who was secretary to the 
Governor of Granada, Spain, was one of those 
who habitually recorded bis Puiji journeys to 
Mecca, 1 hese seven-hundred-year-old travel books 
were journals, giving <t detailed account of the 
eastern Mediterranean world. His Itineraries and 
load books all went well beyond the branch of 
geography to include botany, culinary information 
and travel advice. 

hi Muslim Spain, the passion for keeping 
travelogues thrived, and this inspired the 
compilation ol the most comprehensive world atlas 
of the time* by the highly celebrated scholar a I 
Idi isi. 1 le was commissioned by the Norman king 


Reporter Kageh Ontai presenting the ii|H"s An 
Islamic History of turope says al-Id risks work, called 
A Recreation for the Person who Longs to Traverse 
the Horizons, is ‘widely recognized as being tire 
greatest single work of geography in the medieval 
era.' The Book of Roger, as it was also known, was 
an atlas and showed that the earth was round. At- 
Idrisi even made a silver globe to stress the point. 

A1 Idrisi was a European Muslim living in a 
Christian country, outside the Muslim Caliphate, 
and was fully accepted, greatly adding value to this 
society. He depicted the entire comments of Europe 
and Asia and Africa north of the equator* two 
centuries before Marco Polo. 










This i> I be Idnsi mapisl ihe world drawn ioi King Roger 
li Note [be Arabic is upside down because people in 
Ihose day ■, looked up Suutli. His Upside down m.ip of the 
wurldf, drawn m lhe 1 2" century shows India, Arabia, 
Africa, A&La, [he Mediterranean, 5ic% and t 'j pr as. 


Arab scientists had long known 
this lthat the earth wtis round! but 
Europeans still t lung to the belief 
that it was flat.... He jal-Idrisi] 
also hu hided a travel guide and 
map, surprisingly accurate for three 
hundred and fifty years before 
Columbus. It described England 
as gripped in perpetual winter’.... 

It is an essential ingredient in this 
Islamic scholarship that helped shape 
European e i \ *ilizat to n 1 

Rageh Omar in the BBC’s An Islamic 
History of Europe on I Z h - century 
geograpfser at-Idrisi 



hf i.s work was based an ill at done by previous 
authors as well as on information be gathered 
in Sicily, Sicily was the place to be at this lime, 
because it was the great crossroads on the 
Mediterranean, a real melting pot of global 
trends, ideas and information. 

As well as reiterating the fact that the earth as 
a globe, he calculated il was 22,900 miles in 
circumference, which isn’t bad given that il is 
actually 24,902 at the equator. He also said that 
the earth remained 'slahle in space like the yolk 
of an egg’ while giving accounts of the hemi¬ 
spheres, climates, seas and gulfs. His work spe¬ 
cifically contained a mme of excellent informa¬ 
tion about the remoter parts of Asia and Africa. 

In the l,V h century. Vaqut al-Hamavvi toured 
from Mosul in Iraq lo Aleppo in Syria, and 
then Palestine, Egypt, and Persia. Only four of 
his works have survived until today. The best 
known is his Dictionary of Countries. Its a vast 
geographical encyclopaedia, which summed up 


nearly all medieval knowledge of the globe, 
hu Ending archaeology, ethnography, history, 
anthropology, natural sciences and geography; 
and gave coordinates for every place, I k 
described and named every town and city; 
gi\ mg details of their every monument, 
and their economy, history, population, and 
leading figures. 

I ike many areas of science, technology and 
art, the List of personalities dedicated to the 
study of geography is immense. Many of them 
struck out into the world to gather information 
first-Kami to quench a thirst for knowledge 
and understanding, to sate their curiosity; and 
to leave information that would help others. 
Today we have glossy magazines and TV 
satellite channels to experience our world. We 
learn and understand through 'professionals’ 
from our armchairs, unlike those from the last 
millennium who were guided by curiosity and 
faith to make sense of their surroundings. 
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German trans.L'iUr.n 







Maps 



With the imroduciHjn of 
paper, B" century Haji 
pilgrims could produce maps 
lo guide others to Mecca. 


M aps have been helping people find their way for about 
thiee-and halt thousand years, with these earliest ones being 
on day tablets. The introduction of paper was a leap forward in 
map making but the most recent cartographical revolution was with the 
development of Geographic Information Systems, or GfS. J his meant that in 
1973 the first computerized, large-scale, digitized maps appeared in the UK, 
and by 1995, the whole country was completely digitized. 


Before this modem technology, which uses 
a system of satellites and receiving devices to 
compute positions on the earth, maps were 
being made from (travellers' and pilgrims' 
accounts. 

Tlic bug of travelling hit 7" -century Muslims, 
and they began to lea\ v their homes tor trade 
and religious reasons, to explore the world 
they lived in, They walked routes, sometimes 
simply gathering knowledge about new places, 
and when they returned gave accounts of the 
ways they had trodden and the people and 
sights they had encountered. First this was hy 
word of mouth, but with the introduction of 



paper in ^"'-century Baghdad, the first maps 
and travel guides could be produced. 

Reports were commissioned by the Abbas Id 
caliphs k> help their postmasters deliver 
messages to addresses within their empire. 
These accounts made up the Book of 
Routes , and this encouraged more intensive 
information gathering aboul larawa) places 
and Foreign lands, including their physical 
landscapes, production capabilities and 
commercial activii ies. 

While Muslims were exploring the world, 
few Europeans were travelling such distances 
and the average Europeans knowledge of the 
world around them was limited to their local 
area, with maps usually produced by religious 
authorities. I he great European explorers of 
the 15"’ and 16'” centuries would probably not 
have set off, were it not for the geographers 
and map makers of the Islamic world. 

The maps we have today are in the style of Eu¬ 
ropean maps, but they are on I)' a few centuries 
old. I he 'North 1 that is conventionally at the 
'top' o! a map is artificial, because European 
navigators started using the North Siarand the 
magnetic compass for navigation. Before that, 
the top of the map on European maps was to 
the East, which is where the word orientation 
comes from. In medieval Europe, Jerusalem 
was usually placed at the top or in the centre, 
because that was the Holy Land. 





A big difference between Islamic maps and European 
ones was that Muslims drew them with the south 
facing upwards and north downwards. With Muslim 
development of more accurate as to moniy and 
mathematics, map plotting became a respected branch 
of science, and as far as Muslims were concerned the 
maps western i artographers drew later on were upside 
down, with the north facing upwards and south 
downwards. 

In 1929, scholars working in Turkey's Tophapi Palace 
Museum discovered a section of an early 16' -century 
Turkish world map signed by a Turkish captain named 
Pin ibn Haji Muhammad ‘Re'is (meaning Admiral), 
dated Muharram 919 AH ot 151 . 1 * CE. This map Iras 
become the famous Map of America! and was made 
onh twenty-one years after Columbus reached the 
New World. 

When the map was discovered, there was great 
excitement worldwide, because of its connection 
with a now lost map made by Columbus during his 
third voyage to the New World and sent to Spain in 
14*98. In an inscription in the area of Brazil, Piri Re’is 
says: “Tins section explains how the present map was 
composed. No one has ever possessed such a map. 

This poor mart lhimself j constructed it with his own 
hands, using twenty regional maps and some world 
maps, the latter including . r . one Arab map of India, 
four maps recently made by the Portuguese that 
show Pakistan, India, and China drawn by means 
of mathematical projection, as well as a map of the 
Western Parts drawn by Columbus.... The coasts and 
islands lof the New World] on this map are taken 
from Columbus's map No other traces of the maps 
made by Columbus have been found. 

Very recently, a world map by the Muslim Chinese 
admiral Zheng [ !e was discovered. It dates back to 
1418. We are not sure yet whether Piri Reis had come 
across it. 

Charles Hapgood, in 1966, suggested that the Piri 
Reis map shows Antarctica (307 years before it was 
‘discovered'). Now though, this theory has been 
thoroughly discredited, and u seems more likely that 


‘Columbus studied Arabic maps, 
... without Jewish or Muslim 
expertise, Spain would not have 
become the greatest colonial power 
in 16 Ih -century Europe.' 


Rageh Omar presenting the BBC 's 
An Islamic History of Europe 
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Ucltrtv feii: A replica of 
Chrislopher Columbus’s flag, 
ship, tlie Simta Maria. 









Map fry Pm Reis, a Turkish admiral, from his 16' -century 
bonk, Kittib-i-hahriye, sfrc living Cyprus, 



il is the South American coastline, which has been 
bent to coo form to the animal skin parchment 
(.511 which (he map was drawn. Also shown on the 
map are the Andes Mountains of South America, 
which were again 'first seen' by Spaniards in 1527, 
fourteen years after the map's production. This 
fragment of [he 1513 world map showed adjacent 
coasts of Spain, the western coast of Africa and the 
''Neve World', and was drawn on a gazelle skin. Piri 
Re 1 is lias left a legacy of mystery, as he could not 
have acquired his information on Antarctica from 
Contempt >ra ry explore rs. 

Piri Re’is didn’t slop there, but made a second 
world map in 1 528, of which about one-sixth has 
survived. This covers the northwestern part of 
the Atlantic, and the New 7 World from Venezuela 
to Newfoundland, as well as the southern tip 
of Greenland. Historians have been amazed by 
the richness of the map, and regret that only a 
fragment of the lirst world map was found. The 
search for the other parts has remained fruitless. 

So who was this Piri Re’is, and w hy is his 
contribution to map-making absent from so tnatty- 
history books? 

Piri Re is was born tow ards 1465 in Gallipoli, and 
he began Ins maritime life under the command 
ol his illustrious uncle, Kema! Re’is toward the 
end of the I5 ch century. He fought many naval 


battles alongside his uncle, and was later a naval 
commander, leading the Ottoman Heel that fought 
the Portuguese in the Red Sea and Indian Ocean. 

In between his wars, he retired to Gallipoli to 
devise his first World map. his the Book of Sea 
Lore {a manual of sailing directions), and a second 
world map in 1528, Mystery surrounds his long 
silence from between ] 52K, when he made the 
second of the two maps, and his reappearance in 
the mid-16"’ century as a captain of the Ottoman 
fleet in the Red Sea and lire Indian Ocean. A sad 
end came to Piri Reis, as he was executed by the 
Ottoman sultan for losing a critical naval battle. 

Like a lot ol the information in this book about 
1001 inventions, not much nl it has reached us, 
because Europe has concentrated on its own 
history, unras elling its own dramaltc stories nl 
oceanic voyages, discoveries, and commercial and 
colonial empires. Turkish maps were given little 
attention, or wrongly culled Italian. 

Rut in actual fact, Turkish nautical science was 
waj ahead ol its time. With Piri Re is presenting 
Ills New World map to the Ottoman sultan in 
1517, the lurks had an accurate description of the 
Americas and the circumnavigation of Africa well 
before many European rulers. 

Perhaps the most staggering map of the world is 
that of Ali Macar, made in 1567, which depicts the 
world in such fine detail thal il resembles modern- 
day maps and we can almost wonder il Ali Macar 
was looking at the earth from the moon. 

Other important maps include seventy regional 
maps that al Idrisi made lor the Norman king, 
Roger It, in Sicily, which together made up a map 
ol the world as n was then known, I le interviewed 
thousands of travellers, producing accurate maps 
charting previously undocumented territories. 

For three centuries, geographers copied his maps 
without alteration. More can be read about this 
fascinating man in the Navigation section of this 
chapter. 








i he wesl l'tii sect u in of the 
1513 v.uriO map by r«ri Reis 
which is ihe LiWtsi surviving 
detailed map showing ihc 
Amen Las. 
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‘And He (Allah) 
has set up 
on the earth 
mountains 
standing firm, 
lest it should 
shake with 
you; and rivers 
and roads; that 
ye may guide 
yourselves; 

And marks and 
sign-posts; and 
by the stars 
(Men) guide 
themselves.' 


Travellers and Explorers 


J N THE early 1300 s, Dili a 1 Islam, the Muslim world, was one of the 
greatest lands, stretching over much of the globe, bound together by the 
principles of Islam, A1 Birunt, a Turkish I D -century polymath wrote, 
in his 'The Book of the Demarcation of the Limits of the Areas, that ’Islam, has 
already penetrated from the Eastern countries of the earth to the Western. It 
spreads westwards to Spam (Andalus), eastward to the borderland of China 
and to the middle of India, sout hward to Abyssinia and the countries of Zanj 
Zanj (meaning Black Africa from Mali to Kilwa [Tanzania] and Mauritania to 
Ghana), westward to the Malay Archipelago and Java, and northward to the 
countries of the lurks and Slavs, thus the different people are brought together 
in mutual understanding, which only Gods own art can bring to pass...,' 


The arteries that coursed through I his great 
body giving it life, were trading and pilgrim 
mules. Within ihis intermeshing system, 
individual Muslim sultans ruled, and although 
there were military campaigns between them 
after the 13" century an everyday Muslim 
could pass through, albeit sometimes only 
with passports. 

Jfan Battuta says, when going into Syria, ‘No 
one may pass this place with nut a passport 


from Egypt, as a measure of protection tor a 
person’s property and. nl precaution against 
spies from Iraq [a Mongol-conquered coun¬ 
try]..., This road is tinder the Bedouins, 
nightfall they smooth down the sand so that 
no mark is left on it, then the governor comes 
in the morning and examines (he sand. I The 
finds any Back on it he requires the Arabs to 
fetch the person who made it, and they set out 
in pursuit of him and never fail to catch him.' 



Quran, (16:15& 16) 





1 1 hp 111 tan Si mi: 1 y'- ctn til ry in j,n u^c r i pi 
shuwinp e? caravan going To Mecca; a 
cnrriL-l c.:trjvan t ra5#i n£ the tlt.ht-rt. 


"J he Muslims were natural explorers, since the 
Quran said every able-bodied person should 
make a pilgrimage, or hiijj, to Mecca at least 
once in their lifetime. Thousands travelled 
from the farthest reaches of the Islamic empire 
to Mecca since the 7 th century, even though 
transport was on foot, with only the lucky 
ones siding in ten Is on camels* on ox-driven 
carriages* or astride horses and donkeys. As 
they travelled, they made descriptions of lands 
and countries they passed through. Some of 
these were the first accounts of many places* 
including China, 

ihe first descriptions of China were from the 
early 9 th century, when trade with the Chinese 
was recorded in the Persian Gulf. Abu Zayd 
Hasan was a Muslim from Siraf, and said that 
boats were sailing for China from Basra in Iraq 
and Sira! on the Persian Cult. Chinese boats, 
much larger than Muslim boats, also visited 
Siraf where they loaded merchandise bought 
from Basra. 

Ihese boats sailed then along the Arabian 
toast, to Muscat, then Oman, and from there to 
India, All along the way* trade and exchanges 
were made* until the boats reached t hina and 
the town of Khanfn* now Canton* where an 
important Muslim colony grew. Here, Muslim 
traders had their own establishments* and 
exchanges took place involving I he emperor’s 
officials* who chose what suited him before 
any other person. From Khanfu, some Muslim 
traders travelled as far as the empire’s capital, 
Khomda, which was a two-month journey. 

I bn Wnhhab was a 9' '-century trader from 
Basra who sailed to China and said that the 
Chinese capital was divided into two halves, 
separated by a long* w ide road. On one side 
the emperor, his entourage and administration 
resided, and on the other lived the people and 
merchants, Early in the day, offu ials and serv¬ 
ants from tiie emperors side entered the other* 
bought goods, left and did not mingle again. 





E .V 1 -c vn [ U ry m ini ;il n re <il an 
eastern Muslim boat from 
t3 it! Maqimun or Assem¬ 
blies of a] Hariri, where iIil- 
Arabic willing refers In a sea 
voyage*and mentions a verse 
from the Quran referring to 
Noah's ark, Ibis is normally 
used as a blessing:'in the 
name of Alliih, the one who 
protects the ship's sailing, 
sea tar trig arid IjctI hiTtj,;.' 



China, according to Muslim merchants, was 
a safe country, and well administered, wnh 
laws concerning travellers securing both good 
surveillance and security. I bn Battuta says that 
'China is the safest and best country for the 
traveller. A mart may travel lor nine months 
alone with great wealth and have nothing to 
fear 

Al-Muqaddasi was a geographer who set off 
from his home in Jerusalem many centuries 
before Ihn Battuta, He also visited nearly 
every part of the Muslim world and wrote a 
book called Best Divisions for Knowledge of the 
Regions, completed around 985. 


I here were many other travellers who trod 
the world of Islam and farther. AI YAqubi 
wrote a Book of Countries that he completed in 
891, after a king time spent travelling, and he 
gave the names of towns and countries* their 
people, rulers, distances between towns and 
cities, taxes, topography and water resources; 
ihn Khurradadhbih, who died in 912, w rote 
the Book of Komis utid Provinces, which gave 
a description of the main trade routes of the 
Muslim world, referring to China, Korea and 
Japan, and describing the southern Asiatic 
coast as far as the Brahmaputra River, the 
Andaman Islands, Malaya and java; 13 1 * 1 - 
century geographer Vat jut al I lamawi wrote 
I he encyclopaedic Dictkmnty of Countries 
about every country, region, town and city that 
he visited, all in alphabetical order, giving their 
exact location, and even describing a town’s 
monuments and wealth, history, population, 
and leading figures; Ahu al- hda wrote 78 1 
Survey of < outlines in the 13 1 century, and 
this had a huge reputation in the Latin West, 
so that by 1650 ex Irak Is about Khwarazm and 
Transoxoitia were published in London, 

Muslim travellers and the works thev left have 

H 

not been completely ignored hy the West, as 
Gabriel Perrand compiled, in the early 20 !h 
century, a great study of accounts hy Muslim 
travellers of I he far East between die 7"' and 
I8 :l centuries. This contained thirty-nine 
texts; thirty-three were Arabic, live were 
Persian, and one was Turkish, One of the 
early travellers to be covered is 9' 1 '-century' al- 
Ya'qubi. who said that 'China is an immense 
country that can be reached by crossing seven 
seas; each of these with its own colour, wind, 
fish, and breeze, which could not be found 
in another* the seventh of such, the Sea of 
Cankhay only satiable by a southern wind' 

Travellers from the 9 rh to 10" century include: 
[bn al-Faqih who compares the customs, 
food diets* codes of dress, rituals, and also 
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the Horn and fauna ol * liina and India; ibn 
Rustah focuses on a Khmer king, sui rounded 
by eighty judges, acid his feme it his treatment of 
his subjects while indulging in drinking alcohol 
and wine, and also his kind and generous 
treatment of the Muslims: Abu Zayd also deals 
with the Khmer land and its vast population, 
a land in which indecency; he notes, is absent: 
Abu al-Faraj dwells on India and its people, 
customs, and religious observations. I le also 
talks of China, saying it has three hundred 
cities, and (hal whoever travels in t bin a has (o 
register his name, (he date of Ins journey, his 
genealogy, his description, age, what he carries 
with himself, and his following, Such a register 
is kept until the journey is safely completed. 

The reasoning behind this was a fear that 
mu i ietiling might harm the traveller and bring 
shame to the ruler 

Per rand also referred to 13 [h -century travellers 
like Zakariya' ibn Mult am mad al Qa/wjni, who 
has left accounts of the marvellous creatures 
that thrive in the Sea of China, notably very 
large fish (possibly whales), giant tortoises, and 


monstrous snakes which land on the shores to 
swallow whole buffalos and elephants: and Ibn 
Sa L id al Maghribi, who gave the latitude and 
longitude of ea eh pi ace b e visited a nd wrote 
much on the Indian Ocean islands and other 
Indian coastal towns and cities, 

A 14 lh - century t raveIler, at-1 >imashqi, gives 
very detailed accounts of the island of aU 
Qumr, also called Malay Island or Malay 
Archipelago, ! le says there are many towns 
and cities, rich* dense forests with huge, tall 
trees, and white elephants. Also there lives the 
giant bird called the Rukh , a bird whose eggs 
are like cupolas. The Rukh features in a story 
about some sailors breaking and eating the 
contents of its egg, so the giant bird chased 
after them on the sea, carrying huge rocks, 
which il hurled at them relentlessly, and I he 
sailors only escaped with their lives under the 
cover of night. Tins story, like other accounts 
by travellers, formed the basis of many of the 
tales that enrich Islamic literature* such as 
i he Adventures of Si mi bad the Sailor, and 'Ike 
Vtousami and One Nights. 


El's, reported that Prophet 
Muhammad (pfouh) had t,a.ld 
‘seek knowledge even from 
is far lcs China,' 


If anyone 
travels on a 
road in search 
of knowledge, 
Allah will 
cause him to 
travel on one 
of the roads of 
Paradise....* 

Prophet Mohammad 
(pbuh) narrated by 
Abu al Dardah 
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The World is 
a book, and 
those who do 
not travel read 
only a page.' 

St Augustine 


l he’ richness of these thousand-year-old 
accounts have even inspired writers and him 
makers. lbn Fadlan was an Arab chronicler* 
and in 921 the caliph of Baghdad sent him 
with an embassy to I he king of the Bulgurs of 
the Middle Volga. He wrote an account of his 
journey, and this was called Risilltih. Like lbn 
Battutas Rihhu the Risaltih is of great value 
because it describes I he places and people of 
northern Europe, in particular a people called 
the Bus Irom Sweden in Scandinavia. 

He wrote 1 base seen I he Rus as they came on 
their merchant journeys and encamped by the 
Volga. I have never seen more perfect physical 
specimens, tall as date palms, blonde and 
ruddy; they wear neither tunics nor caftans, 
hut the men wear a garment which covers one 
side of the body and leaves a hand free.' 

Ehisbook inspired novelist Michael Crichton 
to write the him The "liiirtevuth lYuirrur Many 
other Muslim travellers have inspired people 
in i he modern day I bit Battutas legacy now 
includes the worlds largest shopping mall 
being named after him in I )ubai h as well as 
a music CD by German band Embryo w ith 
tracks including 'Ike Real of Baghdad. 


lbn Battuta 

Ibn Battuta was only twenty-one oil 13 June 
] 325 when he set out alone on his donkey 
at the beginning of a three-thousand-mile 
overland Journey to Mecca from Tangier 
in Morocco. He left his family, friends and 
hometown,, and won III n’t see them again tor 
t wenty-nine years. Some he never saw, because 
the plague reached them before he returned. 
He went to the corners of the Muslim world by 
walking, riding and sailing over seventy-five 
thousand miles, through over forty modern 
countries, and many know him as the Muslim 
Marco Polo. 

His accounts have placed (he medieval world 
in front of us, so we know that gold travelled 
from south of the African Sahara into Egypt 
and Syria; pilgrims continuously Unwed to 
and from Mecca; shells from the Maldives 
went to West Africa; pottery and paper money 
came west front China. Ibn Battuta also 
I lowed along with the wool and wax, gold and 
melons, ivory and silk, sheikhs and sultans, 
w ise men and fellow pilgrims, I ie worked as a 
qttdi, a judge, tor sultans and emperors, and as 




a pious Musiinr, Ns driving force was faith and 
learning on the road ol life, in great Islamic 
cities like Cairo and I Jamascus, and from the 
great minds of his lime. 

It's reported I hat Prophet Mohammad (pbuh) 
had said seek knowledge, even as far as C hina 
and Ihn Battuta took this literally. His journey 
became a kind oI grand tour, mixing prayer, 
business and adventure* and as a Muslim he 
understood codes of conduct throughout 
1 4 :t -ter 1 1 ut) F mas ia, w 11 ich i n eluded eq ual it \ h 
charity, trade, good citizenship, the pursuit of 
knowledge and faith. 


When he relumed to his native city three 
decades later, he was a famous wayfarer, 
recounting stories of distant, exotic lands. 

Some simply would not believe him when 
lie talked ol these places. It was then that the 
sultan of Fez, Abu ‘[nan. asked him to write 
down his experiences in a Rihtu t a travel 
book, and with a royal scribe, I bn |uzyyy, I hey 
completed the task in two years. 

He has left us with one of the greatest historical 
books c \ er. and in particular his account of 
medieval Mali, now \\cst Alrica, is the only 
record we have of it today. Now we can see his 
world olThe 14' 1 century with our own eyes. 


1 he Ibri Battuta Nidi 
lit L 'uFai, United A tab 
Emirates. 


Below left to right- art Lit ie 
impression of I bn Battuta 

dictating his ftihtrt; artistic 

impression of Ihn Battuta 
passing through a dangerous 
gorge; artistic impression of 
]bn Battuta and his camel. 









Navigation_ 

I i is vv idi. i v" k i lieved that ihe Chinese developed the compass for use 
in keiig Shui, and then mariners developed it further for use in navigation. 
I he earliest evidence on the magnetic compass is found in the Persian 
work called Collection of Stones by Muhammad al-Awfi. 

The year was 1233, and the voyage was over follows this move. When the magnetic stone is 
the Red Sea or the Persian Gulf. The compass suddenly removed, the needle is supposed to 
was described as follows: l a fish made of iron is be aligned with the meridian.' 


rubbed wNh a magnetic stone and then put in 
a bowl filled with water; it rotates until it stops, 
pointing to the south' 



Bekiw lv li reet-'Mi rriiip (if Hit' 

Med ikn unease bui in (he 
I6‘ r ' century, Piri Re L ir, had 
hIIsli mapped this lesson tn 
his MmW HamJfNjnJc 


The first full description of the use of the mag¬ 
netic compass for navigation in the Islamic 
world was by Baylak al-Qibpaqi in Ins 7 he Hook 
of Treasure for Merchants who Seek Knowledge 
of Stones, written in Egypt in 1282. He de¬ 
scribed I he use of a floating compass during a 
sea voyage from Tripoli in Syria to Alexandria 
in 1242.1 le wrote that *an iron needle Is joined 
crosswise with a rush and put in a bowl filled 
with water. Then a magnetic stone is brought 
dose to this dev ice, and the hand holding the 
magnetic stone describes a circle clot kwist 
above it. i he cross of the needle and the rush 


Minoii r«T fr- 
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Willow wood or pumpkin frtsh designs that 
hod magnelic needles were also menlioued. 

I hese were sealed with tar or wax to make 
them waterproof, as they floated on water, 

1 hese were known as wet compasses, but 
there was also the dry compass. I lere, two 
magnetized needles are on opposite sides of a 
disc ot paper, and eii Llie middle is something 
like a funnel. This funnel rotates on an axis, 
which is pivoted in the mid die ol a bm sealed 
with a plate of glass to prevent the disc of 
paper from dropping. 

These designs and uses of the compass were 
taken to Europe by Muslim traders, who 
developed them further. 
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Master Navigators 

As well its having developed navigation 
instruments, Muslims were wist) master 
navigators. I bn Majid was such a person from 
Najth in Arabia, in the l V" century. It ran in 
the family, and both his lather and grand¬ 
father were Mubflmi, or masters of navigation 
too. knowing the Red Sea expertly, lie knew 
almost all the sea routes from the Red Sea to 
East Africa, and from fast Africa to China. On 
these, he wrote at least thirty-eight treatises, 
some in prose, others in poetry, of which 
twenty live are stdl available. These talked 
about astronomical and nautical subjects, 
including lunar mansions, sea routes, and 
latitudes of harbours. 

But the most important navigator was the 
Kr 1 -century admiral Piri Re is, whose four- 
hundred-and-Fifty year-old book nl sailing 
instructions, Kitah-i bahriye, is known In 
translation by three names as The Book of the 
Mariner* the Naval Handbook and /Ire Book of 
Sea Lore, It was recently published in 1991 by 
the Tti rk i sh M i n ist r y of Cu Iture and l bu rism, 
and this new printing includes □ colour copy 
of the original manuscript, with the Ottoman 
text translated Into T atin, modern Turkish, 
and English. 

'{he Naval Handbook by Piri Reis was a 
mariner s guide to the coasts and islands of 
the Mediterranean, which paved the way for 
modern sea travel. Il was also known as a 
portolan, and was a comprehensive guide to 
nautical instructions for sailors, containing 
maps covering coastlines, waterways, ports 
and distances of the Mediterranean Loast. It 
gave sailors instructions and good knowledge 
of the Mediterranean coast, islands, passes, 
straits, bays, where to shelter in face of sea 
perils, and how to approach ports and anchor. 
It also provided them with directions and 
precise distances between places. 



It is the only full and comprehensive manual 
covering the Mediterranean and Aegean Seas 
ever done, with 21^ 1 detailed charts, and was 
the pinnacle of over two hundred years of 
development by Mediterranean mariners and 
scholars. 

There were two editions of the book; the first 
came out in 1521, the second five years later. 
The lirst was primarily aimed at sailors, the 
second, on the other hand, was a gilt from Phi 
Reis to the sultan- It was full of (.raft designs, 
its maps drawn by master calligraphers and 
painters, and even in the lh rl century it had 
already become collector's item. For over a 
century, copies were produced, becoming even 
more luxurious as they gave good descriptions 
of storms, the compass, portolan charts, 
astronomical navigation, tire world's oceans, 
find the lands surrounding them. Interestingly, 
it also referred to European voyages of 
discovery, including the Portuguese entry into 
the Indian Ocean and Columbuss discovery oi 
the New World, 

There are around thirty manuscripts ol this 
Book of Sea Lore scattered ail over libraries in 
Europe, but most are of the first version. 

More can he read about Piri Reis in the 'Maps' 
sec tion of this chapter, and also about Zheng 
He, the Chinese Muslim sea explorer. 


The Naval 
Handbook by 
Piri Re'is was 
a mariner's 
guide to the 
coasts and 
islands of the 
Mediterranean, 
which paved 
the way for 
modern sea 
travel. 









A sRme stilt lie of Zheng He 
m Nanjing's Zheng He 
Memorial Hall. 


Zheng He was a Muslim who helped 
transform China into iht regional, and 
perhaps the world * superpower of his time. 
Within twenty-eight years of travel, he 
visited thirty-seven countries, making seven 
monumental sea voyages in the name of trade 
and diplomacy The expeditions covered a 
distance of more than 50,000 kilometres, and 
his first Meet included 27,870 men on 317 
ships. It was a small town or an entire football 
stadium on the move. Sailing with such a large 
fleet into largely unknown waters required 
great skill in management and sailing. There 
was no margin for error, and what he achieved 
is comparable to us going to the moon today. 


Zheng He was born and named Ma He* and 
his Muslim father and grandfather took 
pilgrimages to Mecca, which enabled him to 
grow up speaking both Arabic and Chinese. As 
a boy. he w as taken from his town of Kunming, 
which was Mongol* by the invading Chinese 
Ming dynasty. He was then castrated and 
became a eunuch* employed as a functionary 
in the Imperial household assigned to the 
retinue of Duke Yan or Zhu ! >i, a prince. Zhu 
Di later seized the lb rone and became the 
Emperor Yong Le. 

Gavin Menzies said fhal ‘Zheng He w as a 
devout Muslim besides being a formidable 
soldier, and he became Zhu Hi’s closest advisor. 
He w as a powerful figure* towering above Zhu 
Di; some accounts say he was over two metres 
tall and w eighed over a hundred kilograms, 
with a stride like a tiger’s. 


Sea Exploration 

O VER Six hundred and thirty years ago, a man was horn who 
would revolutionize sea exploration* His name was Zheng He* and 
he became the Admiral of the Chinese Fleet,’ According to Gavin 
Menzies* author of 1421, the recent book on Zheng He, he sailed throughout 
the Indian Ocean, navigating to Mecca, the Persian Gulf, l ast Africa* Ceylon 
(Sri Lanka}* Arabia and throughout the Indian Ocean decades before 
Christopher Columbus or Vasco da Gama* with ships five times bigger 



Through dedicated service and for 
accompanying the duke on successful military 
campaigns, Ma He was awarded the supreme 
command of the Imperial Household Agency* 
and was given the surname Zheng. He was also 
know n as the ‘Three-|ewel Eunuch 
Thui-CJiien), which has Buddhist connotations 
(even though he w r as a Muslim), and w ! as a 
mark of honour for this high palace official. 

Then were quite a few reasons why he went 
on the seven great' I ren.sure Ship' voyages. 
There was scientific discovery and the search 







Columbus's bon I (7.S feel lon^} compared vvilh Zhcpj' He's boat {140 Fuet long). 


for gems, minerals, pi,mis, .'.minals, drugs and 
medicine, which became increasingly important 
as the voys^es multiplied I hey wanted to improve 
navigational and cartographic al knowledge oJ 
the world and had a desire to show all foreign 
countries that China was the leading cultural 
and economic: power. So overseas trade was 
encouraged and this meant that other countries 
saw the massive Chinese ships, and it boosted 
their prestige. Other nations swore allegiance 
to China through diplomacy; with local and 
regional leaders acknowledging 'overlord ship of 
the Imperial power. The country would then send 
envoys to pay tribute to the emperor 


Zheng He made these voyages between 14CT» and 
1433, and he was joined by two other able eunuch 
leaders Hon I Isien and Wang Ching-Hung, 

What was amazing about the voyages was that 
they were huge and fully organized. Zheng I fc 
wrote that sixty-two of the largest ships were 440 
feet long, and at broadest beam I fit) feet. 1 his is 
Ming units {1.02ft) so it would be 449 feet long 
and 184 feet wide in our measurements. Zheng He 
also wrote that they were manned by four hundred 
and fifty to five hundred men each, including 
sailors, clerks, interpreters, soldiers, artisans, 
medical men and meteorologists. On the fourth 
voyage, he set out w ith thirty thousand men to 
Arabia and the mouth of the Red Sea. 



ft 


Ihe name in Chinese 
of the Muslim Chinese 
Admiral, Zheng He. 
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The Chinese shipbuilders realized that the 
gigantic size of these ships would make 
manoeuvring difficult* so they installed a 
balanced rudder that could be raised and 
lowered for greater stability; Ship builders 
today do not know how the Chinese built a 
framework, without iron, that could carry a 
4(H) loot long vessel* and some doubted the 
ships ever existed, hut in 1962. the ruddeipust 
of a treasure ship was found in the ruins of one 
of the Ming boatyards in Nanjing. Ibis was 
thirty sis; feet long. Doing reverse calculations, 
using the proportions of a typical traditional 
punk, the estimated hull for this rudder would 
be five hundred feet. 

On hoard these mighty vessels were large 
quantities of cargo including silk goods, 
porcelain, gold and silverware, copper utensils, 
iron implements and cotton goods; live 
animals including giraffes, zebras or celestial 


horses,' oryx or celestial stag,' and ostriches or 
‘camel-birds;' watertight bulkheads to hold live 
fish and also make hath houses; and otters that 
were sent nul to round up fish into large nets. 
The ships were able to transfer water from 
Moating water tankers to their holds, and they 
could communicate through flags, km terns* 
bells, carrier pigeons, gongs, and banners. 

A Ming account of the voyages says: "l he ships 
which sail the Southern Sea are like houses. 
When then sails are spread they are like great 
clouds in the sky.' and they were described 
collectively as swimming dragons, 1 because all 
were dotted with dragons' eyes to help them 
see 

By the end ot his fleet’s seven voyages, 

China was unrivalled in naval technology 
and power, and China and India together 
accounted for more than half of the worlds 
gross national product. China also benefited 










from many exotic specie* l>£--ing. introduced, 
hke the first giraffe from Africa. El was 
initially misidcnlified as I he qilio* the unicorn 
central to Chinese mythology. According lo 
Con flic inn Iraditinu, a tjilin was a sage of the 
utmost wisdom, and benevolence was felt in 
its presence. 

it is believed that Zheng He died on his way 
back in 1433. in India, W ith his death and the 
coming of the Confuc ian Fru, the t hinese 
Empire became inward looking and eventually 
sea-going trade was banned, hi less than a 
hundred years, it w as a capital offence to set 
sail from China in a multi masted ship. In 
1525, the Chinese government ordered the 
destruction of all ocean-going ships, Ihe 
greatest navy in history, which once had 3,500 
ships {the US Navy today has around three 
hundred), was gone. 

In J985* a 1 1 he live hundred and eightieth 
anniversary of Zheng Hes voyages, his tomb 
i\as restored. Tile new tomb was built on 
the site of the original tomb in Nanjing, and 
reconstructed according to the customs of 
Islamic teachings. At the entrance to the tomb 
is a Ming-style structure, which houses the 
memorial hall. Inside are paintings of the man 
himself and his navigation maps. 

To gel to the tomb, there arc newly laid stone 
platforms and steps. The stairway to the tomb 
is of twenty eight stone steps divided into four 
sections, with each section having seven steps, 
J his represents Zheng l It's seven journeys to 
the West Inscribed on top of the tomb are the 
Arabic words Ailuhu Akhtir t or God is Great 

There were no other ships in the world as 
big as, nr with as many masts as. Zheng He’s. 
These were floating cities on the move. Most 
of the ships were built at the Dragon bay 
shipyard near Nanjing, the remains of which 
can still be seen today. 


Zheng He's Seven Epic Voyages 

]. 1405^1407: Visited Champa (Indo China)* 
lava and Sumatra, Ceylon and Calicut, India. 

2 . 1107-1409: Sailed to Siam and India, 
stopping at Cochin. 

3. J409 1411: Went to all the usual places 
in the East Indies using Malacca as a base, 
visiting Quilon in India for the first time. 

4. 1413-1415: I he fleet split up. Some went to 
the bast Indies again, others (based in Ceylon) 
went to Bengal* the Maldives, and the Persian 
sultanate of Ormuz, This voyage provoked so 
much interest that a huge number of envoys 
visited Nanjing in HI6. A huge fleet the 
following year had lo take them home again, 

5. 1416-1419: The Pacific squadrons went lo 
Java. Ryukyu and Brunei, The Indian-based 
ones went to Ormuz, Aden, Mogadishu, 
Mombasa ant! other Fast African ports. It was 
on this (rip I hat tire giraffe was brought back. 

6 . 1421-1422: Sailed the same seas as before, 
including more ports in South Arabia and Fast 
Africa. The fleet visited thirty-six states in two 
years from Borneo in the easl to Z.anguebar 

in the wesl, This suggests they split up again* 
using Malacca as the main rendezvous porl. 
which, before the advent of the radio, is 
incredible. 

7. 1431-1433: This final voyage, when Zheng 
fie was sixty, established relations with more 
than twenty realms and sultanates from Java to 
Mecca lo Fast Africa. No one knows how far 
down the Last African coast the Chinese went* 
but there are accounts I ha! they rounded the 
Cape. 


'We have ... 
beheld in the 
ocean huge 
waves like 
mountains ris¬ 
ing sky-high, 
and we have set 
eyes on barbar¬ 
ian regions far 
away, hidden in 
a blue transpar¬ 
ency of light 
vapors, while 
our sails, loft¬ 
ily unfurled like 
clouds, day and 
night continued 
their course 
rapid tike that 
of a star, trans- 
versing the sav¬ 
age waves as if 
we were tread¬ 
ing a public 
thoroughfare.' 

Zheng He in his 
biography, Ming Sfiih 




Riglil: An Tmachine 
that was used tu encrypt 
military messages in World 
War 11. It was ill-Kindi in 
the V'- centui y who laid the 
foundations of cryptography. 

Below: A typical f -reek 
scylale used to pass along a 
Coded message. 
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Code Breaking and Cryptography 


C ommunicating top sk< mi information is a precarious and 
risky process, so to avoid vital statistics falling into the wrong hands, 
messages are scrambled, masked and coded so only those with the right 
information or tools can read them, this process is known as cryptography; 
the scrambling of a message is known as encryption and the de scrambling 
is decryption. For anyone other than the intended recipient, the message is 
meaningless, unless that person uses cryptanalysis to break the code. 


A mosl famous case of encryption was during 
World War If when the Germans used a 
typewriter-like machine, called Enigma, to 
encrypt military messages before playing 
them on the radio. These were decrypted by a 
group of savvy Polish code breakers from the 
Cipher Bureau and British code crackers from 
Bletrhley Park, all made famous in ihe recent 
film 'Enigma. 3 

Shese 20 lh -century problem solvers were 
carrying on the code-breaking tradition firsl 
written about by 9"'-century polymath al- 
Kindi from Baghdad. At this time the post 
was delivered by birds, so messages had to be 
light sn weight, and the confidential ones were 
encrypted. 

Cryptography and cryptanalysis have certainly 
become more sophisticated today than in the 
early days, bui ihe basic principle of changing 
and substituting characters is still used by 
cryptog rap hers it iday. 

In the 6 rh century BCE. the Greeks came up 
with an ingeniously simple device for encrypt¬ 
ing messages. They used a fixed-width slick 
called a 'scytalc' which they wrapped with a 
long piece of paper and wrote on it horizon¬ 
tally. They then unwrapped Ihe paper and sent 
it to the receiver, who could only read it if 
they had a scytalc of exactly the same width to 
wrap the paper around. If the stick w as wider 
or narrow er, the message amid not be read. 


The teal cryptanalysis milestone was passed 
by a! K i nd i, w hot ev ol ttt i on i zed l he a re a 
when t ie wrote A Manuscript on Deciphering 






















TH*' Frequency Analysis chum 

Cryptographic Messages. Part of this included 
a description of the method of frequency 
analysis, which means he noticed that if a 
normal letter is replaced with a different letter 
or symbol, the new letter will take on all the 
characteristics of the original one. So if ail 
as that appeared became t s and all Ilfs were 
replaced with gs, they would still have the 
features of the k:lter(s) they replaced, A word 
like athlete would become tglete! Even though 
the letters change, what cannot be disguised 
are certain characteristics a letter has* like its 
frequency of occurrence. 

If we look at the English language the letter 
c is the most common letter, accounting 
for thirteen per cent of all letters. So, if e is 
replaced by symbol #, £ would become the 
most common symbol, accounting lor 1 3% 
of the 'new' symbols. A cryptanalyst can then 
work out that * actually represents e r 

From studying the Arabic text of the Quran 
closely, a] Kindi noticed the characteristic 
letter frequency, and laid cryptography s 
foundations which led many cryptographers 
from European Renaissance states to devise 
several schemes to defeat it. Even though al- 
Kindi discovered methods that enabled greater 
encryption and code breaking eleven hundred 
years ago, the actual word cryptanalysis’ is 
relatively recent and was first coined by a man 
called William Friedman in I y20, 

Frequency analysis is now the basic tool for 
breaking classical ciphers or codes that use the 
basic, plain text alphabet. It relies on linguistic 
and statistical knowledge of plain text 
language, and good problem solving skills. 

Modem ciphers art a lot more complex, but 
back in the days of World War II, Britain anti 
America recruited code breakers by placing 
crossword puzzles in major newspapers and 
running contests for who could solve them the 
fastest. 



let \*t 

‘One way to solve an encrypted 
message, if we know its language, 
is to find a different plaintext of 
the sonic language long enough 
to fill one sheet or so, and then 
we count the occur rentes of each 
letter. Wc call the most frequently 
act urring letter the 'first! the next 
most occurring letter the *second , 
the following most occurring die 
third, and so on, until we account 
for all the different letters in the 
plaintext sample ..., Then we look 
at the cipher text we want to solve 
and we also classify its symbols. 
We find the most occurring symbol 
and change it to the form of the 
fi rst ’ Ietter of i f u pla i j itext sa mpic . 
the next most common symbol is 
changed to the form of the ‘second* 
letter and so on, until we account 
for all symbols of the cryptogram 
we want to solve! 

Al Kindi in his 9 h -century A 
Manuscript on Deciphering 
Cryptographic Messages 


‘The birth of 
cryptanalysis 
required a so¬ 
ciety which has 
reached a high 
standard of 
development 
in three disci¬ 
plines, namely 
linguistics, 
statistics and 
mathematics. 
These condi¬ 
tions became 
available at 
the time of 
al-Kindi who 
had command 
of these three 
disciplines and 
more.' 

Dr Simon Singh 
The Code Book , 1999 














I.-l'Jc to right; A (rebiichet 
I’m flinging missiles from a 
I.V' -tenilify ma rmstTipi nt 
a! Rainimlu Irvbuckt, Erom 
l-. I +' LtbiU.i y A uimusi, <n 
Amwiiry by Ibn Arrinbugha 
j| Zjrdkaihi j ped^slal 
crossbow from a IT'-century 
Manual cri Armoury by Ibn 
Aranbugha al Zanlkash. 


Weaponry 


M ilitary talk in the I3 sh century was sophisticated, aiul discus¬ 
sions included grenades, sulphur bombs, cannons, rockets and 
torpedoes. One of the most important books on military Lechnol 
ogy was I he Book of Horsemanship and Ingenious VVi/r Devices by the Syrian 
scholar Hasan al-Rammah, written around 1295. It was packed full of weapon 
diagrams, including the first documented rocket, a model of which is exhibited 
at the National Air and Space Museum in Washington DC, USA today. 


I he Chinese knew about gunpowder. They 
developed saltpetre, one Of gunpowders 
ingredients, hut probably only used it in 
fireworks. As Amani Zain from the BBC’s 
HTidf the Islamic World Did for Ua says, 
research has shown that Muslim chemists did 
develop a powerful fot inula for gunpowder 
and may well have used it in the first firearms.’ 

The Chinese didn't use it in explosions because 
they couldn’t get the right proportions, nor 
could they purify potassium nitrate. It wasn’t 
until 1412 that Huo I.ung Ching wrote the first 
( hi nest book detailing explosive proportions. 
About a hundred years earlier, I lasan a I 


Rammahs hook was the first tt> explain the 
purification procedure for potassium nitrate, 
and it describes many recipes for making 
ex p I i uli ng gu npt nvder 

f or tire Islamic Armies led by Baybars in 1244 
tire use of gunpowder in war proved decisive 
against the invading crusaders. Al the battle 
of al-Mansura in Egypt. Muslim incendiary 
devices were so terrifying and destructive that 
the French Crusader Army was routed and 
King l.ouis IX was taken prisoner, 1 reports 
Amani Zain on the BBC's HViuf the Islamic 
World Did for l r s. 
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W ithout 3 lasan al-Rammah's hook, cannons 
couldn't have developed, By the 15"' century, 
liie cannons used by I lie f >lloi nans evert awe¬ 
some and tod a)' the Fort Nelson Museum in 
! ondon lias a huge bron/e cannon weighing 
eighteen tonnes. It was originally east in two 
pieces, a [lei screwed together, to make it easier 
to transport because its overall length is over 
five metres, with a diametei of 0,635m. The 
length of the barrel alone is over three metres 
and the gunpowder reservoir is 0.2 46m in di¬ 
ameter. No such split guns existed in Kurope 
before this one. 

ibis novel cannon was cast in 1464 by the 
order of Sultan Mehmed IE. He was very 
interested iii firearms, especially in cannons. 
During his siege of Constantinople, he ordered 
his ramum master to east large cannons that 
had never seen before and this one could fire 
cannon balk one mile. 

On the muzzle is inscribed in Arabic writing; 
Help, O Allah, The Sultan Mohammed Khan 
son oi Murad, I he work ufkamina Ah in the 
month of Rajah. In the year #68 (of the Hejira 
calendar), or 1464 CF. 

Sultan Mehmed s cannon ended up in a 
London museum because, after iinsuecesstul 
attempts by the English for sixty years to 
convince the Ottomans to sell it. Queen 
Victoria personally asked Sultan Abdul Aziz 
for it during his visit to kurope. One year later, 
the sultan sent it as a gift. It was transported 
from the Dardanelles to London and placed in 
the Museum in 186®. Queen Victoria perhaps 
wanted it because it was called the 'most 
important cannon of Europe' 

Muslims also built rockets and the first 
torpedo. I he rocket was the so-called sell 
moving and combusting egg’ and the torpedo 
was a cleverly modified rocket designed to 
skim along the surface of the water. It was 
called ‘the egg, which moves it self and burns' 



To make gunpowder. Take from 
while, deem and bright (orjiery) 
barud (sailpetre l as much as you 
like and two new (earthen) jars. 
Put the saltpetre into one of them 
and add water to submerge it. Put 
the jar on a gentle fire until it gets 
warm. Skim off the scum that rises 
(and) throw it away. Make the fire 
stronger until the liquid becomes 
quite clear. Then pour the dear 
liquid into the other jar in such 
a way that no sediment or st um 
remains attached to it. Place this 
jar on « low fire until the contents 
begin to coagulate. 77 icn take if off 
the fire and grind it finely* 

Hasan al-Rummah describes 
a complete process for the 
purification of potassium 
nitrate in his book The Book of 
Horsemanship and Ingenious 
War Devices 

and Hasan al-Rarumahs illustrations and 
text show two sheet-iron pans were fastened 
together and made tight by felt. This made 
a flattened pear-shaped vessel that was 
filled with ‘naphtha, metal filings, and good 
mixtures j probably containing saltpetre], and 
the apparatus was provided with two rods 
and propelled by a large rocket! The two rods 
would probably have acted as tail rudders, 
while a spear at the I runt would lodge into 
tlic wooden hull of an enemy ship to secure it 
before exploding. 



A traction Irehucbet for 
burling misstlo from » LV- 
tcnlLiry Mitrtucit inf Armuurj 
by I bn A rarebitgha al-ZanJ- 
kash, 
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Castles and Keeps 


C ities today are no longer designed with a potential siege mentality, 
but look around the world and the fortifications of the past are now 
accessible to us as tourist sites, like the Tower of London. 


Even though the European crusaders had 
superiority in ammunition and manpower 
when they went to Jerusalem, the Muslims 
were able to sustain attacks, and for a 
considerable time, the impressive ness of their 
military structures and castles was not lost on 
the Europeans, who look these architectural 
ideas home with them. The invincible designs 
of the castles of Syria and Jerusalem were 
jmMated in the western lands with key features 
like round towers, arrow slits, barbicans, 
machicolations, parapets and battlements soon 
appearing. 


Tile loopholes or anew slits in lortified 
walls were first used around 200 B(T by 
Archimedes to protect Syracuse. These long 
and narrow' sliis meant a bowman could shoot 
at the enemy, but be protected from returning 
fire, l hey were also used in the fortifications 
of Rome, and were improved and popularized 
hy Muslims in the Palace of Ukhaydar, an fc !|i 
century Iraqi Palace, and the 9"' century' Sussa 
Kibal in Tunisia. The first recorded use of 
them in England was in London in 3130. 

Jhe barbican is a wathd passage added to 
the entrance of a cystic in front ol ihc main 


Left to right: The Tower of 

f oiulorv. an early ltf lk -Leri- 
[Ltry castle, one of iivtj, that 
wcrLikt Ih 1 wheeled into a 
haiyc tic: Id and would hold 
60 fighting men, in full army 
dress, ready In practise mili¬ 
tary manoeuvres; a Bavarian 
Castle in Germany. 


Before the crusaders lost vital battles to 
Sal ad in in (lie I2 4 century, most Christian 
military towers had square keeps. Sal ad in’s 
round towers impressed upon the crusaders 
the need to leave out projecting angles, 
because they encouraged Hanking fire. The 
first recorded example to abandon the square 
and adopt the round tower was Saone, which 
was built in 1120. 


defensive wall. This delayed the enemy’s 
entrance into the castle, and also gave the 
defenders more opportunities to hold up the 
attackers by forcing them into a small space. 
The enemy could then he attacked from above 
and from the sides. The word barbican is taken 
from the Arabic bab nf-bmitmih meaning gate 
with holes.’ 






I he returning cmsailers often brought Muslim 
masons with them, and they huilt these 
features into the di fences of European castles 
in the 3 2 1h century. 1 here were also peaceful 
period* in the Crusades when the architects 
and builders with the crusaders could watch 
and learn how the local Muslims designed and 
built their fort i heat ions. 

Christian masons also had to earn their living, 
especially in times of peace, and some of them 
were hired by Muslims to help m repair or 
in new constructions, i he story of hudes de 
Monltcml demonstrates such an encounter as 
he accompanied St Louis on crusade between 
1218 and 1254, and worked at Jaffa and then in 
Cyprus 

Mu slii ns a I so used bo nd i ng col n m n sins ide 
masonry to strengthen the walls. I hey had 
taken and developed this technique from 
i he Roman arch a let i and engineer Marcus 
Vitruvius Poll hr. The walls of the harbour of 
Acre were by ill with them. It was the Emir 
of Egypt, Ahmad ibn Tuhm, who in Hfi? 
instructed that the harbour be built with the 
strongest lonn lit repd tine waves and enemy 
attacks. So timber beams were inserted into 
the masonry of the wail, like steel is today, to 
hind its iwo faces together. After the crusaders’ 
occupation ot Acre in 1 HJ3, they learnt this 
construction technique and introduced it in 
(heir military architecture, such as that in 
Caesarea tn 1218. 

Machicolations were a tup lecture in 
Muslim defences. These were holes or gaps 
in the overhang oJ a parapet. Through them 
defenders could fire arrow s and drop slones 
or oil on their attackers. They appeared first 
in Qasr al-Hayr near Knsafn in Syria in 729, 
and came to Europe in the 12 1h century, first 
at the t bateau C la i Hard built by Richard 
the l.ionheart following Ins return from 
the crusade. Then they made il to Norwich 
in 1187 and to Winchester six years later. 


I ike many of these defences, I he returning 
crusaders borrowed the idea from the Muslim 
world. 

RattIements are a series <if slr>ne indentalif jus 
and raised sections added to the tops of'waits 
of buildings. Originally they gave cover to 
wall defenders, but in modern times they are 
decorations. Ihese also came to Europe in the 
I2' : century with returning crusaders. There's 
a great likeness between the battlements of 
the J5 th -century church at Cromer in Norfolk, 
the Palazzo Ca" dOro in Venice and some 
buildings in Cairo, such as the 13 th -cermiry 
Zayn al-Din Vusuf Mosque, and I he 10" 
century al-Azhar Mosque respectively. 

Although the Crusades were a blix>dy time, 
there were interspersed moments of peace, 
W’hete ideas were talked about and swapped. 
The vast movement of people also meant 
the movement of these ideas* which helped 
eastern concepts migrate to the west. 


A round lower m Podiamczc, Poland. 


A lower of a citadel, m Shiraz* Iran. 









Social Science and Economy 


I B N K H A I. n u N was one < >f t he l ast sc lit i la is of c I ass ical/j n ed i eval M ust t rn 
civil lotion. In many ways his writing, family story and life reflect with 
great perfection the changes that caused the decline, and eventual fall, 
of medieval Islamic civilization. Born in Tunis in 1332 and dying in Cairo in 
1406, he explained how Islamic civilization was undone. 


He began by looking al I be various invaders 
who undermined it, and how his ancestors 
were themselves affected by such invasions. Up 
until 1248, they had lived in Seville; then the 
Spanish Christians advanced, and their home 
was given up as they fled, i hese ancestors 
escaped to North Africa, where his parents 
died of another of the woes that afflicted 
everyone in that age, not only Muslims the 
plague. 


The Iasi years of Ihn Khalduns life correspond 
to possibly the last years of classical Muslim 
scholarship and bright civilization. By the early 
! 5"' century, having lost Sicily and Spain, and 
having suffered the Crusades and the Mongol 
invasions, the Muslim world now suffered 
the mosl devastating onslaught of Timur The 
Lame (also know n as Tamurlane), whose 
effects were in pail witnessed by Ihn Khaldun. 


I bn Khaldun then I eh his native Tunisia for 
Egy pt, in 13B2, and his ow n family came out 
after him, but they fell victim to yet another of 
the sco urges of the day, piracy. Mis ly mily were 
killed or taken captive, and he never saw them 
again, nor did he ever say a word about them. 



Ihn Khalt hm was a judge, ntiivet 
sity scholar and diplomat, known 
for his w orks of sociology, econom¬ 
ics, commerce, history, philosophy, 
political science and anthropology. 
He wrote his famous a! Mitqaddi- 
mah nr Introduction [to a History 
of The Worldj' during a period 
of enforced exile , taking refuge in 
Algeria , while naming from Fez 
because of the political unrest. The 
first volume gave a profound and 
detailed analysis of Islamic society ; 
referring arid comparing it to other 
cultures, and he traced the rise and 
fall of human societies in a science 
of civilization. 


Modern artistic impression 
of I bn Khaldun. 







Despite the demands of his work as a judge 
and diplomat, he managed to continue his 
academic research, and produced his world 
history called Hook of the Lessons ami Archive 
of Early and Subsequent History. This became 
known as td MuqiuLtihnak or Introduction, 

[he*?/ Muqaddinmh is a gigantic endeavour 
a discourse on universal history, lbn Khaldun 
explored and implemented the idea that the 
documentation ot history is not just a list 
of cor rect facts, hut is dependent on who's 
interpreting them, what region they come 
from and when, as well as their impartiality. 
This was a revolutionary approach to writing 
history; a nr 1 his methodology is still used 
by historians today. I ie completely rejected 
partiality and unchecked tacts. In this way, 
he brought in a rigorous new r dimension to 
scholarship and the social stieiu.es, which 
prov ided I he basis for arguments before they 
could become accepted as sc lent i he. 


£ he greal book was made up of six sections 
following a long introduction. The hrst section 
dealt with society in general, its various 
types, its geographical distributions, and the 
regions of civilized earth. The second looked 
at nomadic societies, including savage tribes. 
The third was a discourse on dynasties, the 
caliphates, the spiritual and temporal powers, 
and political ranks. Tire fourth section 
discussed non nomadic societies, cities and 
provinces. The fifth dealt with crafts, ways 
of making a living, and other economic 
activities, while the sixth looked at the various 
classifications of the sciences, and methods of 
learning and teaching, 1 his entire book was 
finally translated into English in 1957. 

One of his best-known studies relates to 
the rise and decline of civilizations, and it 
is this that laid down the foundations of 
social science, the science of civilization and 
sociology. He explains how civilization and 
culture breed their own decline. They have 


lbn Khaldun 
used a 

revolutionary 
approach 
to writing 
history and his 
methodology 
is still used 
by historians 
today. 


tbn Khaldun resided in 
North AlriL<i and <,penl 
the bu years ol his life in 
Cairo. I lere lie produced his 
world history known as the 
Muqtuiditnah. Ihis study 
laid down the foundations of 
social science. 
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'll IL- M-'icintl ^ccticm of rbll 
Khaldun* bcink studies 
nomadic sol ict k's. 


a natural development into luxury, which 
produces moral la\iiy and depravity, until 
decay sets in, ending in dissolution of the 
formerly healthy society, which gradually 
becomes corrupted and hurries to its 
extinction. 



Then fie elaborated his social theory further, 
suggesting that the rise of a social group or 
even a state starts with a social concept he 
termed as L asabiyah\ or ti ibalisnu Political 
leaders and dynasties attain their eminence 
by virtue of their ability to concentrate the 
group feeling upon themselves, and thereby 
profit from its natural bent for the acquisition 
ol power The achievement of political 
predominance sets in motion a process 
of territorial over-expansion that dilutes 
the group support for the dynasty More 
important, it also marks the beginning of an 
inevitable three generation cycle of weakening 
the dynasty s moral fibre. The dynasty becomes 
alienated from Ms supporters, and its realm 
tails prey to others who are fired by a strong 
and unspoiled group feeling. 7 

f le saw I hat society or civilization had 
a cyclical nature. It rose up because of a 
common need for protection and domination. 


reached u peak when the social bonds were at 
their strongest, before declining, and perished 
when group support and social bonds became 
diluted because of unhealthy competition and 
corruption at times of prosperity. 

In Ibn Khalduns mind, the only thing that 
could counteract the disintegratee forces, 
inherent in every nation, was religion. He said 
that Islam gave a community a lasting spiritual 
content, a complete answer to all problems of 
life; that it furnished the complete answer to 
his empirical inquiry into the organization of 
the human race, 1 fe saw religion as an absolute 
necessity for a really united and effecti ve state. 

I II- was also ahead of his time m economic 
theory, hour centuries before Adam Smith, 

Ibn Khaldun had already concluded that 
labour was the source of prosperity. He 
had also distinguished between the direct 
source of income in agriculture, industry and 
commerce, and the indirect source of income 
of civil servants and private employees. These 
concepts may seem like second nature today, 
but they were groundbreaking seven hundred 
years ago, and have paved the way leu classical 
economics and their models relating to 
consumption, production, demand, cost and 
utility. 



lift 


I eft; RuipJi s>l a Moorish 
l..lsII u, Spin, J 11 n 
K fi jJdu 11 eHpLiins- the 
itisi ni ::jj,r.Lt ive to/cCs 
within ;l civilisation 
which cmili ibult. to ilt 
own downfall. 



'Hitman beings require cooperation 
for the preservation of the species, and 
they are by nature equipped for it. tluir 
labour is the only means at their disposal 
for creating the mate rial basis for their 
individual and group existence. Where 
human beings exist in large numbers, 
a division of activities becomes possible 
and permits greater specialization and 
refinement in all spheres of life. r lhe 
res a 11 is u m ra n (c i\dliza t ion or cult ure), 
with its great material and intellectual 
achievements, but also with a tendency 
toward luxury and leisure which carries 
within itself the seeds of destruction' 

From 14 th -century Ibn Khalduns al 
Muqaddimah 


ftdow l.eft: Ihn Khaldun's 
book Ihv •WiHjtultiimtih: 
v^Pi InircHhiititm h> 
Uhtdry, 






Post and Mail 



O n cl u pon a '[' i m r, messages were delivered by word of mouth, by 
hand or bird, with smoke signals, or engraved on tablets of stone. 
They didn’t bleep, ring, arrive to the sound of the latest number one 
pop song, or at the click of a mouse. 


A major breakthrough in cummu meations, 
probably like the internet is today, happened 
in Baghdad when the Abbasid caliphs used 
carrier pigeons, because they noted the 
tendency of certain pigeons to fly straight 
home from wherever the) may be. A fast 
one way postal service, always back to 
base, became possible, through selective 
breeding of suitable birds, the homing pigeon 
developed, and a Mam Ink caliph, Bayba rs, live 
hundred years later made this a very effective 
form of delivering messages. 

The Muslim scholar I bn 'Abel at-Dhahi revert 
wrote a bunk on carrier pigeons, S It" mentions 
that normally there would be about one 


thousand nine hundred pigeons in the lofts of 
the' citadel til t laini, the communication nerve 
centre oTthe time. 

Al-Nuwayri, a Muslim chronicler, tells the 
story of a JO"'-century Fat i mid caliph called 
Aziz who one day. in Cairo* fell a desire to eat 
fresh cherries of a kind grown in Antioch, ihe 
order was sent by carrier pigeon to Baalbek, 
near Antioch, and from there, six hundred 
pigeons were released, each with one cherry in 
a silk hag lied to each leg. lust three days alter 
expressing his desire, the caliph was served 
a large bowl containing one thousand two 
hundred fresh cherries from 1 ebanon, which 
had arrived by special air mail 1 delivery. 















The use and breeding of the homing pigeon 
has become a global pastime, with racing 
pigeons frequenting I he sky. But pigeons 
have also hail a practical wartime function in 
Europe. Pigeon post was in operation when 
Pans was besieged during the franco Prussian 
War of 1870-1871. The four-and-a hall" month 
siege meant that the post couldn't he delivered 
by the usual means. I he only successful 
method was by the time-honoured carrier 
pigeon, which took Ihousands of messages, 
official and private, in and out of the city. 


As Ibn Battuta travelled over the vast Muslim 
Empire, he found many ingenious ways to 
send goods and messages. He sent a payment 
ut his son in 1 himascus with a trader he met 
in Mecca, feeling he could trusl the man with 
his money because he was a fellow Muslim, 
and because he canve from the same town of 
Tangier. 



So, even though people were miles apart a 
thousand years ago, they were connected with 
iho technology of their time. 


In 14 ! " century medieval India, it wasn’t 
pigeons but couriers, like modern day relay 
runners, who took messages to the Muslim 
sultan sitting in Delhi. Ibn Battuta, the roving 
explorer of the 14 th century, explains that a 
man carrying a rod with copper bells on the 
top would sprint as last as he could tor a third 
of a mile, and on hearing the hells the next 
man would get ready to take the mail, In all, it 
only look five days tor a message to get from 
the eastern edge ol India to the capital. 


A thousand years ago a had mid 
caliph had fresh cherries delivered 
by six hundred pigeons, Each had 
a silk lmg t j oldit ig t wii dier l ies 
each. 







































07 UNIVERSE 


'It is He who 
created the 
Night and 
the Day, and 
the sun and 
the moon: all 
(the celestial 
bodies) swim 
along, each in 
its orbit/ 

Quran (21:33) 


The night sky and the concept of the universe have inspired poetry, music, 
philosophy and science for thousands of years and the Muslims of a millennium 
ago were no different. 

The wonders of the heavens inspired the first successful manned flight twelve 
hundred years ago as others were keepmg a watchful eye on the night sky. They 
needed to know the times of the daily prayers that depend on the Sun's position; 
the d recLion of Mecca from every geographical location; and the Moon's cycle 
for the Muslim lunar calendar. 

from these impetuses Muslims also made epoch-making discoveries like the 
first record of a star system outside oui own galaxy and the third inequality 
of the Moon J s motion, and developed instruments that laid the foundation for 
modern day astronomy These included celestial globes, armiflary spheres, uni¬ 
versal astrolabes and sextants. This all began in the 8' century w th the first 
observatory and accurate astronomy tables. 

Today these stargazing scholars, along with other eminent Muslim minds all 
mentioned in this book, are remembered as we look up because areas of the 
Moon bear then names and over one hundred and sixty-five stars have Arab c 
titles. 





Astronomy 

S o why mD Muslims spend so much I i me looking iit the sky? Well 
there was a practical need to determine the times of the daily prayers 
throughout the year and these times depend on the Suns position in the 
sky as prayers are at dawn, midday, afternoon, sunset and evening. Muslims 
also needed to know the direction of Mecca from every geographical location, 
and this could he done by observing the position of the Sun and Moon. Then 
the Quran had some major revelations about the heavens, which you can 
read about in this Universe chapter, that needed to be explored. And a final 
motivation was the calendar. 


'I he Muslim calendar is a lunar calendar, so 
(he months change according to the phases 
and position of die Moon. Each month begins 
with l lie first sighting of the crescent Moon. 

1 his is especially important in the Muslim 
holy month of Ramadan when Muslims fast 
during the day lor one month. 

From all these religious motivations, 
astronomy became a main concern for Muslim 
scholars a thousand years ago, and what they 
produced Listed fur centuries. During the 
Renaissance, Regiomontanus, a celebrated 
15"' century mathematician and astronomer, 
had to rely on Muslim books for his sources, 
whilst Copernicus refers repeatedly in his 
book De Revolutiotoibus to al /arqali and al- 
Ikmani, Muslim astronomers of the I L ,h and 
10 th centuries. 

Most of the great astronomical discoveries 
happened in observatories in the East, but for 
the three hundred years that Muslims ruled 
Ioledo in Spain, il was the centre of world 
astronomy. 1 he new astronomical tables made 
here were used in Europe for two centuries. 

Observing the sky was an intense activity and 
it happened on a daily basis when the Sun and 
Moon would be studied as the) tracked across 
the heavens. This helped to determine solar 


parameters and produced information on the 
longitudes and latitudes of the planets whose 
measurements were made at intervals of two 
weeks. 

In y 1 century Baghdad Caliph al-Mamun 
set up an intellectual academy, the I louse 
of Wisdom, to translate manuscripts, which 
you can read about in the School chapter. 
Among the first works translated into Arabic 
was the Alexandi ian astronomer Ptolemy’s 
Gnat Work, which described a universe 
an which the Sun, Moon, planets and stars 
revolved around Earth. Almagest, as the work 












was known to Arahk scholars, became the 
basis for cosmology for the next five hundred 
years. Yet the Muslims developed and went 
far beyond the Greek mathematical methods 
found Let this treatise. In particular in the field 
of trigonometry, the advances made in Muslim 
lands provided the essential tools for the 
creation of western Renaissance astronomy. 

There were many Muslim astronomers who 
contributed hugely to the held of studying 
the heavens, laying the foundation for 
astronomers in the future, hut these eminent 
individuals stand out: 

Al-Battani, known in the West as Albalegnius, 
who died 929 CK, wrote I he Scibian To Wes, 
which was a very influential w< irk for centuries 
after him. Mis work also included timing of 
the new Moons, calculation of the length of 
the solar and sidereal year, tile prediction ot 
eclipses and the phenomenon of parallax. He 
also popularized, it not discovered:, the fust 
notions of trigonometrical ratios used today, 
and made serious alterations to Ptolemy's 
theories., which had been used as the main 
astronomical works until then. He made the 
important discovery that the motion of the 
solar apogee, or the position ol the Sun among 
the stars at the time of its greatest distance 
front the Earth, was not what it had been in 
the time of Ptolemy, r lhe Greek astronomer 
placed the Sun at longitude sixty-five degrees, 
but al Baltani found it at longitude eight} two 
degrees. This discrepancy was a distance too 
great to he accounted tor by any inaccuracy 
of measurement, and today we know it is 
because the solar system is moving through 
space. Then though, it was still believed that 
the Barth was the centre ol the universe so this 
conclusion couldn’t he made. 

Al-Biruni lived between 973 and 1048, I k- 
stated that the Earth rotated around its own 
axis, calculated the Earth's circumference, and 
fixed scientifically the direction of Mecca from 


'After having lengthily applied myself in the study 
of this science, I have noticed that the works on 
the movements of the planets differed consist¬ 
ently with each other, and that many authors 
made errors in the manner of undertaking their 
observation, and establishing their rules. I also 
noticed that with time, the position of the planets 
changed according to recent and older observa¬ 
tions: changes caused by the obliquity of the 
ecliptic, affecting the calculation of the years and 
that of eclipses. Continuous focus on these things 
drove me to perfect and confirm such a science.' 

Al-BaHani, astronomer and mathematician (838-929 CE) 





Siii.fil.-uj'* (Inpernieii.s,, Ifl"' cent llj j 


Many believe that astronomy died with the Creeks, and was 
brought to life again by Copernicus, the 15 th -century Polish 
astronomer who is famous for introducing the Sun -centred 
theory of the solar system, which marked the beginning of 
m odern m iron on i y. 

However, many historians now think it is not a coincidence 
that his models of planetary theory are mathematically 
identical to those prepared by Ibn ah Shutir over a century 
before him. it is known that Copernicus relied heavily on the 
comprehensive astronomical treatise byal Button:, which 
included star catalogues and planetary tables. 

The mathematical devices discovered by Muslims before 
Copertliens, referred to in modern terms as linkages of 
constant length vectors rotating at constant angular velocities, 
are exactly the same as those used by Copernicus. I he only, 
but important, difference between the two was that their 
Eat th was fixed in space , whereas Copernicus had it orbiting 
around the Sun. Copernicus also used instruments which 
were particular to astronomy in the East, like the parallactic 
rulot, which had previously only been used in Samarkand and 
Ma ragha O bservato ries . 



AI Earghani was one ol C !aliph al-Ma’mun's 
astronomers, who wrote on the astrolabe, 
exp] j irung the irial beinatical thet>ry behind 
the instrument and entree ting the faulty gen 
metrical const rue tint is ot the eentral dise that 
were current then. His most famous Hook on 
Nun Movrtnenl urut tucycbpiietthi of Stm Sil¬ 
ent c on cosmography contains thirty chapters 
including a description of the inhabited part 



A Russian .stamp issued it. 1973 
shelving ii-Binum 


any point of the globe, i ie also wrote, in total. 

150 wo rks. ind tiding thirty - five i re a tises on 
pure astronomyi but only six have survived 

Ibn Yunus made observations tor nearly thirty 
years from 977 using a large astrolabe nearly 
! .4 metres in diameter, I Ie recorded more 
than ten thousand entries of the Suns position 
throughout all these decades. 

Abd a l-Rahman al-Sufi was a Persian 
astronomer who lived during the 1U 1 " century 
and you can read more about him in the 'Stars' 
section of this chapter. 


of the Earth, its size, and the distances o! the 
heavenly bodies from die Earth and their sizes. 

Al-Zarqali, known as Ar/achct or Azarqmd 
in Europe, died in 10ft7. He prepared the 
famous Toledan Tables, and also made a 
sophisticated astrolabe that could be used al 
any geographical location, called a srtfihu, and 
accompanied it with expansive explanatory 
notes. 

Jabir ibn Allah, who died in 1145, was l he 
first to design a purl able celestial sphere to 
measure celestial coordinates (today called 
a lorquetum). Jabir is specially noted for his 
work on spherical trigonometry. 








Ibn Rushd irt.nn 1 T" -century {.ordoba was 
known in tilt We si as Aver roes. He was one 
of the i nost famous doctors in Cordoba, licit 
he was also an astronomer and discovered 
sunspots. 

In the case oi lunar motion, 14 ,h century 
astroi 111 met Ibn a I - S ha t i r soiree ted Pin le my, 
u hi Jse mi agi n cd h li k >n appn >a c I led fa r closer 
to the Kartli than did the actual Muon. After 
noting, as did other Muslim astronomers 
before him, the shortcomings of the Greeks' 
planetary theory, Ibn al-Shattr said, I therefore 
asked Almighty God to give me inspiration 
and help me invent models that would achieve 
what was required, and God, may He be 
praised and exalted, all praise and gratitude 
lo Him did enable me U> devise universal 
models for the planetary motions in longitude 
and latitude and all other observable features 
of their motions, models that were free - thank 
God from the doubts surrounding previous 
models’ 

Traces of medieval Islamic astronomy are still 
seen today. The words zenith, azimuth and 
the names of stars in the Summer Triangle, 
Vega, All air, I Jeneb, are all of Arabic origin. 
Today thousands of Muslim astronomical 
manuscripts si ill remain unexamined, bul the 
most prominent of these thousand-year-old 
astronomers, who spent their lives looking 
into the heavens, are now; at last, becoming 
known. 


I5 18 '-Century Persian maim script ol 
Nasir aJ Dind-Tu&ES observatory 
at Mtrega ihowing astronomers 
al work and I lie teaching of 
astronomy including the use of an 
astrolabe, Also note the astrolabe 
hanging on [bewail. 







































Observatories 



F ROM T H1 B H< i INNINGS O F H U M A N AW A KIN IN O, people llLlYC 
marvelled at the amazing canopy of stars and at the movement of 
everything in the sky Clearly, there was order in the heavens, and many 
attempts were made to identify the patterns in this order. 


This Kod great significance for life since 
through these observations came Lilt- 
beginnings of predictive science, and now we 
can predict the position of the Sun in the sky; 
the Moon, the timing of eclipses* the changing 
position of the planets and the stars. 

it s not that Muslims were the first to study 
astronomy, but they were the first to do it 
on a large scale, with massive instruments 
in observatories. Astronomical research was 
expensive, needing costly equipment and the 
cooperation of many astronomers. Gmad work 
was done previously with small sized, portable 
instruments, and Ptolemy carried out his 
observational work with these. 

I here was one man. Caliph al-Ma'mun ruling 
f rom Baghdad from #13 to #33 CE, who really 


gave astronomy the patronage and impetus 
it needed to become a major science. 1 le was 
the first person to set up observatories I he 
concept of a fixed location with large and 
fixed instruments, programmes of work, 
scientific staff made up of several astronomers 
and royal patronage or affiliation from the 
state, were all novel ideas introduced by a I 
MaVnun Nothing comparable can be found 
before the Muslim astronomers. Al MaVnun 
not only built the first observatory in Islam* 
but he arguably bruit the first observatory in 
the world or in history. Al-Ma’mun was an 
enlightened leader who also played a major 
part hi setting up the I louse of Wisdom* 
one of the greatest intellectual academies 
in history, which you can read about in the 
School chapter. 



IliC firs! observatory ritar 
Ji.iphd^d opened in - 82 H and 

rht- lir.nl tier nun, and pi oh 
nbly European, nbservatory 
was faniSi in Kassel iul 155fi. 









'Hit earliest observatories were in the ah 
Shammasiyah quarter of Baghdad and on 
Mount Qasiyun at Damascus, and these led to 
the emergence of fixed places for specialized 
and collective work- A major task of such 
observatories was to ionstrui L astronomical 
tables. These helped m the calculation of 
planetary positions, lunar phases, eclipses and 
information for calendars. They often included 
explanations of astronomical instruments. 
Al-Mamuris observatories prepared solar and 
lunar tables and had a star catalogue plus some 
p| ane tary tibse t vat ions. 

At al-Shammasiyah» astronomers observed 
the Sun, the Moon, the planets and some fixed 
Stars. The results of the work done here were 
presented in a book called the MuwUihan Zij 
or Verified Tables v, hose author is said to be 
Jbn Abt Man.sour. 

Other observatories were built all over the 
Muslim world, like the Mfiragha Observatory 
founded hy Hulagu Khan, the Samarkand 
Observatory of Ulugh Beg, the Malik Shah 
Observatory at Isfahan, and the Tabriz 
Observatory u( Ghazan Khan. 

The Maragha Observatory was completed in 
1263 in Iran to the south of Tabriz, and its 
foundations are still there. T he main work 
done in Maragha was the preparation of 
new astronomical tables and the observatory 
library contained over forty thousand books. 
Among the eminent astronomers associated 
with the observatory were Nasir al-Din al-Tusi 
and Quth al-Din ai-Shirazi, who is credited 
with the discovery of the true cause of the 
rainbow. Nasir al-Din al-T usi prepared the 
ilkhanid Tables and the catalogue of fixed stars 
which remained in use Ibr several centuries 
throughout the world. An astronomer from 
Maragha was sent to China, and the dy rustic 
chronicles of the Yuan bear record of how 
he designed an instrument for observing the 
heavens, which was erected on the Great Wall. 


Alfonso X, a Spanish king of the 
second h a If of th e 13 ,l ' cen ft t ry, 
tried to carry on the Islamic 
tradition of building observatories 
in western } urope, but he 
didn't succeed - maybe because 
astrology was frowned upon by 
the Church and the usefulness 
of as t ri) norny was q uest ion ed. 
Tour centuries later, however the 
s i tu at ion grn di i ally ch i t rtged t m d 
kn a wledge of astror j only gait ted 
depth and breadth, with Europe 
absorbing all that had gone on 
in the Islamic world. So much so 
that the instruments used by the 
famous 1 6 ih century observational 
astronomer Tycho Brahe were very 
similar to those used earlier by 
M t (slitn astrot i outers. H is fa mo r t s 
mural quadrant was like those 
developed in eastern Islam , 


King Alfonso X, 












Left to right: ian1 marfik' 
sextant inskSe l'li.Ly;h ficj.; 
Observatt*r y ^ t fie radi us nf 
that meridian arc at Ulugh 
beg Observatory was equal 
to l he height of I he dome 
of i he Ayasofya Mosque in 
Istanbul, 



Ulugh Beg was the 15 ,J| -century ruler of 
I he I imurid Empire, which stretched over 
central and Southwest Asia. As well as being 
the ruling sultan, he was also an astronomer 
and mathematician* which let! him to build a 
three-storey observatory tor solar, lunar and 
planetary observations in Samarkand. 

the Samarkand Observatory was a moruimen 
tal building equipped with a huge meridian, 
made of masonry, and became the symbol of 
the observatory as a long-lasting institution. 

A trench about two metres wide was dug in 
a hill, along the line ol the meridian, and in 
it was placed the segment of the arc of the 
instrument. "Ihe radius ol that meridian arc 
was equal to the height of the dome of the 
Ayasofya Mosque in Istanbul, which was about 
fifty metres. Built for .solar and planetary ob¬ 
servations, it was equipped with the finest in 
struments available, including a Fakhri sextant 
with a radius of 40.4 metres. This was I he larg¬ 
est astronomical instrument of its type. The 
main use of the sextant was to determine the 
basics of astronomy* such as the length of the 
tropical year. Other instruments included an 


armillary sphere anti an astrolabe, which you 
can read about in this Universe chapter. 

Ulugh Begs work was very advanced for his 
time and surprisingly accurate. His calculatioi 
that the stellar year was three hundred and 
sixty five days, six hours, ten minutes and 
eight seconds long was only ■axtj two second. 1 
more than the present estimation: an accuracy 
of 0.0002 per cent is remarkable. 

Observatories were massive* with continuous 
observational programmes needing 
organization and efficiency of ad ministration, 
so astronomers directed and supervised other 
members of the stall in their work. Later 
observatories arc known to have had directors 
treasurers, ilerks librarians, and other 
administrative officers, as well as their staff ol 
scientists. 

Even though the main work carried out at al- 
Mamuns observatories in a I Shammasiyah 
and on Mount Qasiyun was the construction 
of astronomical tables, other original and 
epoch-making discoveries also occurred, 
resulting, for example in the discovery of 









L(V' century Turkish manuscripE inmi I he 
Hook of thi king* iihrtwinjf Taqi aJ ■ Din and 
other aslmTHKiicrS- with their iSttphislicattfd 
de-vice* ,ti lilt litiiiLbul Observatory. 

the movement of the solar apogee. Other 
remarkable discoveries can be read about in 
other sections of this chapter 

A magnificent but short-lived observatory 
was built in the 16 fl century for Taqi al Din, 
who was one of the most notable scientists in 
the Muslim world. He had convinced the new 
sultan, Murad ill, to fund the building of the 
Istanbul observatory, and it was completed in 
1577. 

With two outstanding buildings, built high 
on a hill overlooking the European section 
of Istanbul it had an unobstructed view of 
the night sky l ike a modern observatory 
today, the main building held the library and 
housed the technical staff, while the smaller 
building contained an impressive collection 
of instruments built by Taqi al - Din himself. 

Ibis included a giant arm ill ary sphere and a 
mechanical clock lor measuring the position 
and speed of the planets, 

Taqi al-Din wanted to update the old 
astronomical tables describing the motion 
of the planets, Sun and Moon. However, 
his observatory was destroyed by the sultan 
because of numerous sodo-political reasons 
linked with the Black Death and internal 
palace rivalry. Despite this. Taqi al-Din left 
an enormous legacy of books on astronomy, 
mathematics and engineering, 

As well as building the first observatories, 
Muslims had among them a pioneering 9 ,b - 
century Cordoban who built a planetarium. 
Unlike an observatory where the heavens are 
studied, a planetarium is a room where images 
of the stars, planets and other celestial bodies 
arc projected. Ihn Fimas, better known lor his 
experiments in I light, made a planetarium in 
one room of his house out of glass, showing 
the night sky as it was then. This very much 
resembled today’s planetariums, and he even 
added artificial thunder noise and lightning. 
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Astronomical Instruments 


W HAT musums REALLY pi on el me l> were huge obse r vat i on aJ 

instruments designed and built to study the heavens, and by using 
large -si zed instruments they reduced the percentage error in their 
measurements. Hie observatory at Damascus had a twenty - foot quadrant 
and a fifty-six foot sextant which is the same as about ten cars end to end. The 
Maragha Observatory also had many large instruments including quadrants, 
arm illary spheres and astrolabes. 


Other instruments included celestial globes, 
quad ranis and sextants, (You can read about 



astrolabes and armiMary spheres in more detail 
in separate sections in this Universe chapter) 
All these instruments used in observatories 
had to be accurate because the observatories' 
reputations depended on the results 
they produced. 

Jabir ihn Aflah from Spain, 
who died in 1115 UR, 
was lfie Lirs( to design a 
portable celestial sphere 
to measure celestial 
coordinates (called 
a torquetum), but it 
was the Jf)^-century 
astronomer abBattani, 
working in Iraq, who 
was the main astronomer 
writing on celestial 
globes. He didn’t use 
his globes as observational 
instruments; instead he wan ltd to 
precisely record celestial data. He 
described one that was suspended from 
five rings which he called ai-baydah or 
the egg’ giving detailed directions 
on how to plot the coordinates 
of each of one ihousand- 
and twenty-two stars. 

Tiie treatise is quite 


A li^tentury brass celestial 
globe from Maragha, Iran made 
by Muhammad ibn I Eilat 


influential as it gave details of how stars should 
he marked onto the globe. This meanl I hat 
instrument makers around that time could 
produce a globe to this particular standard. 

Al Halt an is treatise was very different from 
the pre Ptolemaic design of a celestial globe, 
which used five par a I Eel equatorial rings and 
constellation outlines. Instead, al-halt an i had 
a more precise method of charting the stars 
using the ecliptic and equator, and dividing 
them into small divisions. This method then 
allowed the stars to he given exact coordinates, 
and of course this increased precision. 

the Muslims were skilful tool and instrument 
makers. An important maker of Celestial 
globes was ‘Abd a I Rahman a I Sufi who was 
born in 90.1. He wrote a treatise on the design 
of constellation images for celestial globe 
makers thal had great influence in the Muslim 
world as well a.s in Europe, His other treatises 
included one on the astrolabe and one on how 
to use celestial globes. 

Many globes were constructed up to the 16 lh 
century; and many still exist today, but none 
prior to the IP 1 ' century have survived. 

Ibere are many scholars who wrote about 
astronomical instruments and here arc just 
a few of them: Abu Bakr ibn abSarraj al* 
Hamawi who died in Syria in 112^ wrote 
several books on scientific instruments and 



Two of the most influential astronomers in the 16 th century were Taqi ah 
Din from Istanbul and Tycho Brahe, who built an observatory under the 
sponsorship of King Frederic II of Denmark in 1576. This was equipped 
with the best possible and refined instruments oj his time , helping him make 
accurate observations and aiding the discoveries oj Kepler, who was Tycho 

Brahes assistant 

Recent research has shown that there is an exact identity between most of 
the instruments of Tycho Brahes and Taqi a!-Dins observatories (you can 
read more about this in the ‘Observatories' section)* but both men were not 
satisfied with the instruments of the previous astronomers. They had newly 
discovered instruments to use, such as the sextant, the wooden quad rant and 

the astronomical clock. 

Taqi al-Dins sextant was called mushabbahah bil-manatiq or replication by 
areas' and was made from three ruled scales. Two oj the scales formed the 
edges of the three-edged sextant At the end was an arc which was attached 
to one of the rules and iv«s used to determine the distances between the 
stars. I he sextants oj these two men should be considered among the finest 
achie vem cn ts of t he 16 th ten t u ry. 



VADRANS MVRALI 
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geometrical problems, while also inventing a 
quadrant called al nnujanttirat al-yusm. He 
dedicated much lime to writing about the 
quadrant and his books include Treatise on 
Operations with the Hidden Quadrant and an 
opulent sounding work called Rare Paid* on 
Operations with the Circle for t inthny Sine s. 

! Jespile bis accomplishments, especially in the 
field of scientific instrument making, there has 
been no single study of him and his works. 

Ahmad a I Ha la hi, who died in I 155, was an 
astronomer from Aleppo in Syria, He wrote on 
instruments in Amis of Pupils oh Operations 
with the Astrolabe Quadrant. 

His contemporary'!// at-Din at-Wahfi was 
primarih a mathematician, muezzin and 


nmwaqqit, <ir timekeeper, at the L’mayyad 
Mosque in ('aim, and he wrote a staggering 
number of forty trealises on mathematics 
including arithmetic, operations with the 
sexagesimal ratio, and a large number of 
works dealing with instruments- Amongst 
these was Brilliant Stars on Operations with the 
Almueat r tar Qiiailnltit. 

Sextants and quadrants were used to measure 
the altitude of celestial objects above the 
horizon. 'I he quadrant, in particular was used 
extensively by Islamic astronomers, ’a ho had 
greatly improved on its design. 

Muslim astronomers invented quite a few 
quadrants. There was the sine quadrant, 
used for solving trigonometric problems 


Mural quadrant by TjlIiij 
Brahe, 15VB. 
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Reverse and obverse of j 
] 4 lh -century astrolabic quad¬ 
rant made by tbn Ahmad 
al-Mtezi, the official time¬ 
keeper of the Great Umayyad 
Mosque in Damascus, iiyria. 



and developed in 9'''-century Baghdad; 
the universal quadrant, used for solving 
astronomical problems for any latitude and 
developed in 14 ,h -century Syria; (lie horary 
quadrant, used for finding the time with the 
Sun; and (he astrolabe/almucant ar quadrant, a 
quadrant developed from the astrolabe. Most 
of these were used in conjunction w ith the 
astrolabe. 

To measure the obliquity of the ecliptic, the 
angle between the plane ofThe Earths equator 
and the plane ol (he Sun’s ecliptic, al-Khujandi 
in 994 used a device that he c laimed was his 
own invention. I| was called the l akhri sextant 
because his patron was Fakhr al Dawla, the 
Buwayhid ruler of Isfahan, Al-Khujandi 
claimed to have vastly improved on similar 
past instruments, because these could only be 
read in degrees and minutes while with his 
instrument, seconds could also be read. 

This instrument incorporated a sixty degree 
arc on a wall aligned along a meridian, the 


North-South bne. Al-Khujandis instrument 
was larger than previous such instruments, it 
had a radius of about twenty metres, 

laqi aJ-Din preferred to use a fift h type of 
quadrant called a mural quadrant rather 
than al-Khujandi*s Fakhri sextant. "I his mural 
quadrant had tw r o graduated brass arcs with 
a total radius of six metres only, a staggering 
twenty metres smaller than al-Khujandis, 
which were placed on a wall along a meridian. 
In order to take a reading, the astronomers 
aligned the rod or cord on the quadrant with 
lhe celestial body, a moon oi the Sun, and read 
oft the angle from the mural quadrant. 

These enormous astronomical observation 
instruments have been significantly down¬ 
sized in modern limes, but their technology 
laid the foundations for the modern day 
sextant, a portable instrument, and, before 
Global Positioning Systems existed, (hey were 
the mam navigational instruments. 



































































Taqi A Pin's omsfccrfcfrrhfjfr 
bit nmnahq nr sextant This 
is a picture from a manu¬ 
script depicting Taqi at-Din’s 
observatory in 15140 in Istan¬ 
bul. The name of this nianti 
scrip! IS Alui-! RQ$adfy& li 
/ii-i f,hnhin.iktihiyi;, meaning 
'Ast n momkal t. >bservational 
I nisirtimenls* and this picture 
zooms in on scientists oper 
at tog a sextant. 

































































Astrolabe 



S iNCt [Slam rug an, the muezzin has called the faithful to prayer five 
times a day. These prayer times are astronomically determined, changing 
from day to day, so it was vital to know exactly when they were, and 
before modern technology, Muslims developed an extraordinarily accurate 
device called the astrolabe to help them do this. 


T he astrolabe is described by Dr Williams, 
an American astrophysicist, as 'the most 
important astronomical calculating device 
before the invention of digital computers 
and the most important astronomical 
observational device before the invention of 
the telescope. 1 

I he earliest origins of the astrolabe are 
unknown. We know Iheon of Alexandria 
wrote on the astrolabe in the 4 1Jl centurj C 
and the earliest preserved Greek treatise on 
the subject is from the ft' 1 century. I he origin 
of the word astrolabe is in the Arabic word 
asturlrib, which is said to be a transliteration 
of a Greek word. Whatever its origins, the 
instrument was fully developed, and its uses 
expanded, by Muslim astronomers because 
they needed to determine prayer limes and 


the direction of Mecca. In the Islamic world, 
astrolabes remained popular until 1800. 

New treatises on the astrolabe were produced, 
the earliest by MashaAllah AM ihn l |sa’ and 
a I Khwarizmi in the early V 1 ®' century, while 
the earliest surviving Islamic instrument dates 
from the middle of the 10 th century, built by 
an apprentice to “Ali ibu Isa' in Baghdad With 
I he Muslim presence in Spain from the 8 th 
century, Islamic learning, including that on 
the astrolabe, seeped into western lair ope, so 
that the earliest survis ing ('Kristian or western 
instruments are from the 13" 1 century onwards. 

Quite a few types were made, and the most 
popular was the plauispheric astrolabe, where 
the celestial sphere was projected onto the 
plane of the equator. 


VI 



I ii-■ waking 
created by M shamed 
Zakariya, require!, a wealth 
<>[ [;ri(i.wkdgc u> build Using 
Ancient techniques, such an 
Astrolabe can la kef mm three 
n> six months m ciimplele 
as jft require? extensive 
geometrical Lakulaiitim and 
precision engraving Un it m 
work accurately. 
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Astrolabes were 2-P models of the heavens, 
showing how the shy looked sit a specific place 
at a given time. Ibis was dune by drawing the 
sky on the lace o( the astrolabe and marking it 
so that positions in the sky were easy to find. 
Some astrolabes were small, palm-sized sad 
portable, others were huge, with diameters of a 
few metres. 

They were tine astronomical and analogue 
computers ot their time, solving problems 
relating to the position of celestial bodies* like 
the Sun ei nd stars, and lime. In effect, they were 
the pocket watches of medieval astronomers. 
They could take altitude measurements of 
the Sun, could tell the time during the day or 
night, or find the time of a celestial event such 
as sunrise, sunset or col mi nation of a star. Tit is 
was made possible by the use of ingenious 
tables printed on (be back of |he astrolabe. 
These tables could contain information about 
curves for time conversions, ei calendar for 
converting the day of the month to the Suns 
position on the ecliptic, trigonometric scales, 
and a graduation of 360 degrees. 

They were based upon the model ot the iiarth 
being at the centre of a spherical universe, with 


Ein imaginary observer positioned at a particu¬ 
lar latitude and time outside this sphere and 
looking down upon it. On the astrolabe that 
the astronomer was holding* the major stars 
in the sky were represented on a pierced metal 
plate, which was set into a larger Mat circular 
holder called a mater. Because the plate with 
the stars was pierced, the astronomer could see 
through it onto another plate beneath, which 
wouId have lines representing his particular 
geographical location. Several plates would be 
included in an astrolabe, so that the astrono¬ 
mer could move about from one latitude to the 
other. After using the sighting device on the 
hack of the plate to determine the altitude of 
a star or the Sun, the astronomer would then 
rotate the pierced star map over the plate for 
his location so as to coincide with the sky at 
that time. Then all sorts of calculations could 
he made, for the more accurate coordinates 
of celestial bodies necessary for detailed as¬ 
tronomical tables, astrolabes had to be used in 
conjunction with other instruments, such as 
large quadrants and observational arm illary 
spheres. 

Astrolabes worked with fixed and rotating 
parts. Tire mater was a hollow disc holding the 



Astrolabes 
were the 
astronomical 
and analogue 
computers 
of their 
time, solving 
problems 
relating to 
the position 
of celestial 
bodies. 


13 r cenlu t y asl noEabe and 
its parts, 'this astrolabe was 
made by !bn Shawfca al- 
Baghdadh 





Chaucer ; author of the Canterbury 
tales also wrote a Treatise on the 
Astrolabe for his ten year-old son, 
Lewis, in 1387 , Here is what he 
said about it: 


Little Lewis my son, 1 have ... 
considered your anxious and special 
request to learn the Treatise of the 
Astrolabe ... therefore have 1 given 
you an astrolabe for our horizon, 
constructed for the latitude of Oxford. 
And with this little treatise, /propose 
to teach you some conclusions 
pertaining to the same instrument 
1 say some conclusions, for three 
reasons, the first is this: you can 
be sure that all the conclusions that 
have been found, or possibly might be 
found in so noble an instrument as an 
astrolabe, arc not known perfectly to 
any mortal man in this region, 
as i suppose ' 


rete (the pierced star map) and the rotating plates 
were placed on top of each other. On the back oi 
the mater was the alidade (the sighting device) 
and various trigonometric tables. In this respect 
the astrolabe was a graphical computer. 

Islamic makers attempted to develop different 
types of astrolabes, like the spherical astrolabe 
and the linear astrolabe, none of which were 
widely adopted. Mariner’s astrolabes were 
developed in the late 15 th and 16"' centuries by the 
Portuguese. 

A highly sophisticated form of the astrolabe, the 
universal astrolabe, was developed in Toledo 
in the II th century, and it revolutionized star 
mapping. Two individuals, A1 i ilm Khalafal- 
Shakka?., an apothecary or herbalist, and al- 
Zarqali, an astronomer, were important in this 
new development. The universal astrolabe was a 
major breakthrough because it could be used at 
any location. Ordinary' astrolabes needed different 
latitude plates if they were moved, because they 
were designed for a certain place, so the) were 
latitude dependent. 

An important aspect of the universal astrolabe 
was that its stereographk projection used the 
vernal or autumnal equinox its the centre of 
projection onto the plane of the solstitial cob re. 

Dr Julio Samso of Barcelona University, talking 
with Rageh Omar on the BBC's An Islamic 
flistory of Europe said that Muslims used new 
computing devices and '... the universal astrolabe 
was designed that had applications that were 
impossible with the standard astrolabe, 

Astrolabes, and in particular universal astrolabes, 
realty were the cutting edge ol technology, used 
and developed prolideally by Muslim astronomers 
who were intrigued and fascinated by the 
heavens. U was through these hard-working 
scholars that the astrolabe made M into Europe, 
where modern ast ronomy was born. 










Right: A demon st rational 
arm illary sphere in an en 
graving frnm the ftluumum 
mao or tYuversnf Geography, 
Istanbul, 1732* a reprint of 
[he original jrhiftwumttKm 
written in I lie [ 7 '‘ oentury 
by the famous. scholar, Kalib 
■C x-lebi (Hajji Khalifa). 


Armillary Sphere 

T n an attempt to makh predictions of the movement of heavenly 
bodies easier, people from many great civilizations built different kinds 
X. of models to represent in physical form what they saw in the sky. i hese 
models were built based on the idea cjf the Earth having a sphere of stars 
surrounding it. One of these models was the arm illary sphere. 


Arm ilia ry spheres modelled the heavens and 
planetary motions, showing medieval Muslim 
astronomers how the universe worked in 3D, 
and they came very close to the model we 
know today, '[hey were not solid globes, but 
made up of concentric rings, with the Earth at 
the centre, and the bodies that surrounded it. 

The construction and use of armillary sphere 
started in the &•' century, and they were firsl 
written about in Baghdad in the treatise of The 
Instrument with the Rings by d Fa/ari. But it 
was in the J0 ,El century that they reached an 
advanced level of sophistication, and they were 
produced in two main varieties. 

Demonstrational armillary spheres concentrat¬ 
ed on the Earth, and a tiny model of the globe 
was surrounded bv the rings of ecliptic (the ap¬ 
parent path of the Sun around the Earth), the 
circle of the equator, tropics and polar circles, 
these were all held in place by a graduated me¬ 
ridian ring, and pivoted about the equatorial 
axis. The Moon, planets and stars didn't appear 
in these models, bui they did give the relative 
motions of bodies about Earth, 

The second type was the observational 
armtllary sphere,, which was different because 
it didn't have the Earth globe in the centre, and 
had mounted sighting devices on the rings. 
These spheres were larger, arid were tools used 
to determine coordinates and other values. 

There w r ere many Muslim astronomers who 
wrote about observational arrmllary spheres. 


like Jabir ibn Allah from Seville, known in the 
West as Geber (not tn he confused with Geber 
the chemist), from the mid-12 th century. The) 
relerred to the descriptive work ol Ptolemy 5 
fyntaxis, written in the 2 n,] century, known as 
Almagest in the Islamic world. 

Armillary spheres to study the Earth and 
skies were found in observatories, such as the 
13 ih -eentury Maragha Observatory, the I5 |J - 
century Samarkand Observatory, and the l(V h - 
century observatory at Istanbul. You can read 
more about the extraordinary work carried oul 
by observatories in this chapter. 





This Ifr' 1 -century manuscript 
shows astronomers lining up 
various parts on he arm ill ary 
sphere with specific stars so 
that they could produce flat 
charts of (he heavens which 
were then plotted and made 
mm astrolabes. These would 
then guide people, using. ihc 
stars. The central pendulum 
is used here m trace the 
l raj Cl tones suf the Stars and 
planets on tlie flat ground so 
as to create ihuse churls. 








































Signs for Wise People 

T he quran often refers to various natural phenomena in a 
very inspiring manner, and challenged mankind to ponder these 
phenomena using reason. 


For example: 2:16-1 Verify, in the creation of the 
heavens and of the earth, and the succession 
of night and day: and in the ships that speed 
through the sea u ith what is useful to Man: and 
in the waters which God sends down from the 
sky ; giving life thereby to the earth after U had, 
been lifeless, and causing all manner of living 
Creatures to multiply thereon: and in the change 
of the winds , and the clouds that run their 
appointed courses between sky and earth: jin ail 
thisI there are messages indeed for people who 
use their reason. 


that behind these phenomena lies a coherent 
system that they arc invited to explore. I lere 
are some examples: 

6,97: (God) is the One Who has set out for you 
the stars, that you may guide yourselves by them 
through the darkness of the land and of the sea. 
Wc have detailed the signs for people who know. 

16,12: For you (God) subjected the night and 
the day , the sun and the moon; the stars arc in 
subjection to His Command. Verily in this are 
signs for people w ho arc wise. 


Typical Arabic vcr£££ 
of tilt Quran 


Astronomical phenomena are frequently cited 
tn the Quran and often put in the context 
of their use to mankind as in time keeping 
and navigation. It talks about precise orbits 
and courses, and thus passing the message 


21, 33: (God is) the One Who created the night, 
the day , the sun and the moon. Each ewe is 
travelling in an orbit with its own motion. 

55:5 The sun and the moon follow courses 
(exactly) computed. 

Verses like those cited above formed an 
intellectual challenge to people to build the 
required knowledge to explore a universe 
abundant with God’s wonders. 
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Not only that, but in one verse, humans are 
even encouraged to make their wav' out of 
the earth in order to explore space, but with a 
warning that this should only he done when 
they have enough power and control 

55:33 O yet; assembly of linns and Humans! 

If it be you can pass beyond the zones of the 
heavens and the earth , pass you! not without 
authorityipower) shall you be able to pass! 







Far right: "Hie cycle of the 
Moon, nr ns phases, is ustJ 
to determLnt the Mu si i m 
calendar, lilt Hijri cskitdar. 


The Moon 


O n 21 july 1969, Apollo 11 landed on the lunar surface, and Neil 

Armstrong became the first man on the Moon, However, long before 
Armstrong made his first lunar step and uttered Ins now famous line, 
a number of great Muslims became associated with Earths closest astronomical 
neighbour. 


fur Muslims, the Moon is incredibly 
important because the calendar tit at is used, 
the heyirn calendar, is determined by the cycle 
of the Moon. A problem I hey laced was that 
the (approximate) 29,5 days of a lunar month 
were not in tune with the 365 days of a solar 
year; twelve lunar months only add up to only 
354 days, 

[he Christians and lews had confronted 
the same problem, and they had adopted a 
scheme based on a discovery made in about 
430 BCb by the Athenian astronomer Melon. 
He developed the Me tonic cycle of nineteen 
years. This was made of twelve years of twelve 
lunar months and seven years of thirteen lunar 
months. Periodically a thirteenth month was 
added to keep the calendar dates in step with 
the seasons. 


The Muslims would use this cycle, but 
unscrupulous rulers sometimes added a 
thirteenth month when it suited their own 
interests so the second caliph, Umar ibn al- 
Khattab, who reigned for ten years from 6.34 
CL, introduced the hegira calendar that is still 
used in Islamic countries today, 

This strictly follows a lunar cycle. The hegha 
year is about eleven days shorter than the 
solar year, and holidays such as Ramadan, the 
month of fasting, slowly cycle through the 
seasons. So each year Ramadan is about eleven 
days earlier that the last, and the month 0 ! 
fasting falls on (he same date only about every 
thirty solar years. 

Ramadan and the other Islamic months also 
begin when the crescent Moon is sighted, so 








no one knows exactly when kamtidtin will start until this 
crescent Moon appears in I he night sky. 

Predicting just when the crescent Me ton would become 
visible was a special challenge to Muslim mathematical 
astronomers. Although Ptolemys theory about the 
Moon's movements was accurate near the time of the 
new Moon, the invisible Moon, it only looked at the 
lunar path as part of the eclipse or the Suns path on the 
Moore 

Muslims realized that to predict the sighting of the 
crescent Moon, its movement with respect to l he 
horizon had to be studied, arid this problem demanded 
fairly sophisticated spherical geometry, or geometry dial 
deals with shapes on the surface of the sphere. It was aJ- 
Kindi, working in Baghdad in the 9 ,h century, who was 
the first to develop spherical geometry, which he used 
extensively in his astronomical works. 

Spherical geometry was also needed when Muslims were 
finding the Qibltn the direction ni Mecca, which they 
prayed toward and which their mosques faced, and it 
was a I Rimini who worked this mil from any location 
on the globe. Al Hi run i was interested m everything, 
literally, and sometimes he is referred to as the Leonardo 
da Vinci of his day. Concerning the Moon, he described 
the eclipse of 2A May 99V while he was al Kalb, in todays 
Uzbekistan. 'Ibis even! was also visible in Baghdad 
and he arranged with Abu al-Wafa s aHiuzjani, a fellow 
astronomer, that l he latter would observe it there. When 
they compared their timings, they were able to calculate 
the difference in longitude between the cities. 

So moon watching and recording was a serious business. 
Back then,, as now. the Moon was a constant source of 
fascination, suite logging the order of its movements 
supported the idea that there was order in Ihe heavens 
too. And these observations produced the structure 
tor the Muslim calendar that’s been used for over one 
thousand four hundred fie^hra years. 

To read more about Muslim contributions to the 
actual physical Moon, read the next section on 'Lunar 
Formations! 

A painting frenn an early I6 r| century Persian manuscript of 
Ajuih ttl inakhlaqat" or tVowderj oj ( cotton by af-Qazyini. 



A Muslim astronomer ; who lived in Cairo and 
observed at Baghdad in 975 CE, discovered the third 
inequality of the Moons motion called the Moons 
variation. Ptolemy knew about the first and second 
He bore the formidable name of Abu al Wafa al- 
Bouzjani. 


In Europe, this third inequality of motion, that it 
moves quickest when it is new or full, and slowest in 
the first and third quarters, was re discovered by 
Tycho Brahe six centuries later in about 1580 
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Lunar Formations 


W HEN VI E WED WIT M THE NAKED F YE, the SUt fac C Of the Moon 

appears unevenly bright, with dark and light patches. These features 
are called lunar formations. 1 


in 1651 loan nos ftapt ista Ricdoli. a Jesuit 
professor of astronomy and philosophy i n 
Bologna, Italy, compiled a comprehensive 
work on astronomy tailed Almagestum 
Novum, with a complete map of the Moon. 

He named the lunar formations after 
d i st .i i tp! 11 i s bed astronomers of t h e M id d I e 
Ages. Ten were given the names of Muslim 
astronomers and mathematicians. 

These names were finally agreed upon at a 
conference of the Internationa] Astronomical 
Union in 1935. Of the 672 lunar formations, 
thirteen were given the names of major 
Muslim astronomers, and since then more 
have been added. Some of these names 
include: 

Messala is a plain in the 13 ,h section of (he 
Moon named after Masha’Allah, who was 
active in 809. Me was a [ew of Egypt who 
embraced Islam during the time of the 
Abbasid caliph, al Mansur. Two of his hooks 
on astronomy were translated into Latin in the 
16 |! ‘ century as Dc Scientia Motus Qrbis and De 
composition? et utditate astrokilm. 

Aimanon is a crater in the V th section named 
alter Caliph al-Ma’mun, the son of Harun a I 
Rashid, famous from Tlic Thousand ami One 
Nights, in 829, al-Ma'mun built an observatory 
in Baghdad. In his academy, Bayt al-Hikmah, 
the House of Wisdom, the greatest scientists 
and philosophers of his age carried out their 
researches. 

Alfraganus is a crater in the 2 lr section named 
after al-Earghani, who died around 861. iIt 
was one of al-Ma muns team of researchers 


into astronomy. His most famous book was the 
Book of the Summary of Astronomy, and this 
was the main influence fur die Malian Dante, 

Alb a teg ni us is a plain in the 1'' section named 
after a I I Hat I an i who was born in 858. He 
determined many astronomical measurements 
with great accuracy. 

Thtbit is a prominent circular plain in the 
8"' section named after'I habit ibn Qurra, 
who died in Baghdad in 91)1. I le translated 
into Arabic a large number ol Creek and 
Syrian works on science. I le also made major 
contributions of his own to pure mathematics. 

A^ophi is a mountainous ring in tile 9* h 
section named after the I0' h century Abd 
al-Rahman al Sufi. I [c was one of the most 
outstanding practical astronomers of I he 
Middle Ages. Al-Sutf's i Must rated book ihc 
Book of Fixed Stars was a masterpiece on 
stellar astronomy. 

Alhazen is a ring shaped plain in the l2 Lh 
section named after Abu All al-Hasan ibn 
al-I la it ban, usua Ily known simply as ibn 
al - I laitham. He was born in Basra around 
965 and spent most of his working life in 
Egypt, where he died in 1039. He composed 
almost a hundred works, of which about fifty- 
live are preserved today; all concerned with 
mathematics, astronomy and optics. He was 
tine of the foremost investigators of optics 
in the world, and his Jinn A of Optics had an 
enormous influence on European science. 

Ar/achei is a plain in the 8 |,: section named 
after al-Zarqali, who died in 1100. He worked 





w 



in Muslim Spain in collaboration with other 
Muslim and Jew ish astronomers and prepared 
the famous Toledan Tables, His work may have 
influenced that of Copernicus, 

Geber is a cirt,ulan Hat plain in the 9" section 
named after Jabir ibn Allah, who died in 1145, 
He was a Spanish Arab who was the first to 
design a portable celestial sphere to measure 
celestial coordinates, today called a torque turn. 

Nasi redd in is a crater thirty miles in diameter 
named after [S’asir al Din a I 1 usi, who was 
horn in 1201. I le was a minister to t hilagu 
Khan* llkhanid ruler of Persia from 1256 to 
1265, He was put in charge of the observatory 
installed at Maraghah by Hulagu, preparing 
the llkhanid Tables and the catalogue of 
fixed stars, which remained in use for several 
centuries throughout the world, from China to 
western Europe. 

Alpetragius is a crater in the 8' 1 section 
named after Nural Din ibn Ishaq al-Bitruji, 
who was bom in Morocco, jived in Ishbiliah 
(Seville), and died around 1204, He worked 
hard, unsuccessfully, at modifying Ptolemy's 


system of planetary motions. Al- Bin ujis hook 
On Astronomy was popular in 13 lK -century 
Furope in its Latin translation. 

A bulled a is a circular plain in (he 9" section 
named after Ahu al-Fida, w ho was born 
in 1273 in Syria. 1 le was the last Muslim 
geographer and astronomer trained and 
nurtured on the traditions established by 
Caliph al-Ma'imm. He was also a great 
historian, the most famous of his works being 
Survey of Countries . 

Ulugh Reigh ]s a prominent elliptical nog 
in the 18 th section named after Ulugh Reg, 
who was boro in 1394 and founded, in 1420, 
a magnificent observatory in Samarkand 
that was equipped with excellent and 
act urate astronomical instruments. His most 
commendable and enduring work was a new 
catalogue of stars. 

So when you glance at the Moon tonight 
remember all those individuals w ho have been 
immortalized in craters, plains and elliptical 
rings, people who have brought greater 
understanding and knowledge into our lives. 



A lunar map showing the 
formation* named after 
eminent Muslim scholars. 





Stars 


W ith the rise of observatories and a greater interest in ific 
night sky, Muslim astronomers from the 9 ch century onwards were 
fascinated with the night sky and carried out substantial work on 
siars and constellations. These included Abd ai-Rahman al-Sufi h a Persian 
astronomer who lived during the I0 th century; he was a real star gazer and in 
964 described the Andromeda galaxy, our closest neighbour, calling it little 
cloud’ This was the first record of a star system outside our own galaxy. He set 
out his results constellation by constellation, discussing the stars' positions, 
sizes and colours, and for each constellation he gave tw T o drawings, one from 
the outside of a celestial globe and one from the inside. He also wrote on the 
astrolabe and its thousand or so uses. 


the result of this hand work was I he recording 
of many stars and constellations, which are 
shit kn own by their original Arabic names, in 
fact, they gave names and assigned magnitudes 
to 1022 in all. Today over 165 Stars si ill have 
names that reflect the si original Arabic names, 
like Aldeberan, meaning 'Follower' of the 
Pleiades, and Altair, 'The Flying Eagle. 1 

Muslims also devised star maps and 


astronomical tables, and both ul these would 
be used in Europe and the Far East, for 
Centuries to conic. Maps of the heavens also 
appeared in art, like on the dome of a bath 
house at Qusayr Amra> a Jordanian palace 
built in the 8 1 ’ 1 century, which has a unique 
hemispherical celestial map. The surviving 
fragments of the fresco show parts of thirty- 
seven constellations and four hundred stars. 


ihe Pleiades star group. 




Clockwise opposilc: Manual 
of cosmography ltl I'urkivh 
1>y Muiliafa. ibri Abdaltahi 
tht Lcmstcllalion Gepheus 
die constellation 
(jt3 nin i (ib -jawza k the 
constellation '1 he llragon' 
(aFfinnin); the constellation 
Pegasus (til fi mis ala'azam). 
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Flight 

I t 's incredible that today men and women rocket into space in 
metal cylinders, exploring the galaxies and bringing home rocks from 
Mars and the Moon, this concept of flight has fascinated and challenged 
humans tor thousands of years. 


The ancient Egyptians left behind many 
paintings demonstrating die if desire to fly 
depicting phataohs soaring with wings. 

Hit' Chinese and the Greeks had mythical 
stories at id legends about (lying, as did the 
Sas-sanians. Their most popular story is the one 
recounted by al-Firdawsi in his Book of Kings, 
written around LOCO CE. This says a certain 
King Kaj Kawus was tempted by evil spirits lo 
invade heaven with the help of a flying craft 
that was a throne, attached to whos corners 
were four long pules pointing upward. Pieces 
of meat were placed at the top of each pole 
and ravenous eagles were chained to the feet 
of the throne. As the eagles attempted to fly 
up to the meal, they carried the throne up, 
but, inevitably, they grew tired aud the ihrone 
came crashing down. 

Pre Islamic Arabic legends also have stones 
about living magicians and sorcerers, 
supernatural powers, birds or just feathers. Tor 
Muslims, flight has a spiritual dimension, The 
pious soul reaches for goodness until it attains 
a certain level, then it rises above. 

The first Muslim, and perhaps person, to 
make a real attempt to construct a flying 
machine and fly was Cordoban 'Abbas ibn 
Fimas in the 9* century. He was the usual 
polymath of the time, becoming a renowned 
poet, astrologer, musician, astronomer and 
an engineer: but bis greatest fame was for 
constructing a flying machine, the first of its 
kind capable of carrying a human into the air 
He flew successfully a number of times over 


desert regions, improving his designs before 
attempting his two Eanions [lights in Cordoba. 

The lirsl flight took place in 852, when he 
wrapped himself in a loose cloak stiffened 
with wooden struts anti jumped from the 
minaret of the Great Mosque of Cordoba. 

This cloak was his 'wings’, and he glided as 
though wearing a parachute or hang-glider. 
Tlit attempt was unsuccessful, bill his fall 
was slowed enough that he got off with only 











After observing birds land - 
ini','Abbas Lhn Kirnas, mil- 
17 [■(! lh.il .l i ail was iKflted so 

land aixuraidy, I te had mil 
rintia'd this previously anti 
l i -isblanciftl when lie tkw. 


minor injuries, nuking it at least out* ol" the earliest 
examples of a parachute jump. Western sources 
wrongly gave him a Latin name calling him Armen 
Firman, instead of Abbas ibn Fimas. 

Ibn Fimas was one to learn from experience, and 
he worked hard to improve his next design. Ac¬ 
counts from various eye witnesses and medieval 
manuscripts described it as machine consisting 
ofiarge wings. So about twelve hundred years 
ago, one nearly seventy-year-old man, Abbas ibn 
Fimas, made a flight machine from silk and eagle 
feathers. 

In the Rusata area on the outskirts of Cordoba in 
Spain, Ibn Fimas in min ltd a hill near a mountain 
named then as fobui ai-\irus or Mountain of the 
Bride. At a scheduled time, after ibn Fimas had 
completed the final touches on his machine, a large 
crowd of people gathered to wiloess his flight. 

Appearing before the crowd in his bird costume, 
made from silk covered with eagle feathers which 
he tightened with fine stripes of silk, Ibn Firnas 
explained with a piece of paper how he planned to 


fly using the wings fitted on his arms. 'Presently, 

5 shall lake leave of you. By guiding these wings 
up and down, I should ascend like the birds. If all 
goes well, after soaring lor a time I should be able 
to return safety to your side.' 


He flew* to a significant height and hung in the 
air for over fen minutes before plummeting to 
the ground, breaking the wings and one of his 
vertebrae. After the event, lhn Fimas understood 
the role played by the tail, when birds land, telling 
his dose friends that birds normally land on the 
rcxit of the tail which did not happen for him 
because he didn’t have one. 


All modern aeroplanes land on their rear wheels 
first* which makes Ibn Firnass comment very 
relevant and ahead of its lime. Recording the 
event* one witness wrote: He Hew a considerable 
distance as if he had been a bird, but in alighting 
again on the place where he started from, his back 
was very much hurt. For, not knowing that birds 
when they alight come down upon their tails, he 
forgot to provide himself with one. 1 
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Se.^lll' ol Leonardo da 
Viinli uulyidc: tl'if L'tfizi, 
Florence, [laly, 
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It would he centuries until Leonardo da Vinci’s 
flight drawings and the Wright brother’s fir si 
'Night 3 . 

Unfortunately* the injur) Tbn Fimas sustained 
in the llight prevented him from carrying 
out further experiments to incorporate 
his belated discovery of the need of a tail. 
However* he was an enterprising man p and 
he must have modi tied his machine* or more 
probably guided somebody, perhaps one of his 
apprentices, to create a newer version. 

I he existence of such a machine was men¬ 
tioned in a manuscript by Roger Bacon, who 
described it as an ornithopter. In I26U, Bacon 
wrote On the Marvellous Powers of Art arid 
Nature including two possible ways a person 
might fly. One as a rough description of what 
was later to become known as an ornithopter. 
ihe other is a more detailed description of a 
globe tilled with ethereal air,' Bacon claims, 

L ihere is an instrument to fly with, which I 
never saw, nor know any man that hath seen it, 
but I full well know by name the learned roan 
who invented the same.’ Jl is known that Ba¬ 
con studied in Cordoba* the homeland of Ifcm 
Fimas. It is likely that the description ol the 
ornithopter could have been taken from Mus¬ 
lim contemporary manuscripts in Spain (hat 
have since disappeared without a trace,. 

I bn Fimas died in KK7, and none of his 
original works were saved for today. His life 
has been reconstructed from a few verses and 
from the information given by the chroniclers 
of the time. 


—* 

































Lfft to rLj'Itt: A dcptCtk>fs of 
the flight cil Ahmed 

Celebi in LA3K fmm tjalala 
Tower near1 he Botpho- 
ms in Istanbul an artistic 
impression depicting the 
first manned onket Slight 
Mown by I tigLiri ] kissn Cdcbi 
in lft.13 on the night thji 

Sulum Murad IV's doughivr 
was burn. Lagan 1 taWin wa.H 
launched into the sky by a 
seven winged rocket that he 
had invented which used a 
mixture of gunpowder paste. 



After I bn Limas, Muslims and non-Muslims 
pursued till? endeavour of flying, and many 
mine [light attempts were made: Aljuhari. a 
Turkistani teacher launched himselffrom the 
minaret of Uhi Mosque in 1002 using wings 
made from wood and rope. 1 fe died instantly 
on impact, E timer csf MaJmesbuiy was an 
11 ^ century English Benedictine monk who 
also forgot the use of a tail, and broke both his 
legs as he jumped from a tower in 1010 alter 
gliding six hundred feet. 

After these two, aviation history is silent until 
the works of the famous I lore rime artist and 
scientist, Leonardo da Vinci, are mentioned. 
Leonardo remains the leading engineer In 
establish proper scientific thinking on the 
quest tor I light. Although he did not attempt 
to fly himself, da Vinci discussed and drew 
on paper many sketches relating to flight 
and Hying, including a bird-winged machine 
know n as an ornithopler, a machine designed 
to lie strapped to a mans hack. Other sketches 
included a glider and, according to some, even 
a helicopter 

In 1633, a Turk named Lagan Hasan Celehi 
invented the first manned rocket, which he 
launched using about three hundred pounds 
of gun-powder as the firing fuel. The evenl is 
recorded by an artists sketch drawing. William 
E Burrows in his hook 77u> New Ocean, 7Tic 


S/ory of the firs/ Space A^e says that \.. there 
was a Turk named l igari Hasan Cdcbi, who 
.... was shot into the sky hy fifty four pounds 
of gunpowder to celebrate the birth of Sultan 
Murad 1 Vs daughter, Kaya Sultan,.... The 
rocket then carried C elehi high into the air, 
where he opened several "wings” and then 
glided to a sale landing in front of the royal 
palace. Celehi was rewarded with a pouch of 
gold, made a cavalry officer, and is said to have 
been killed in combat in the Crimea .... 

Hazarfcn Ahmed Celehi. a I7 r1, -century Turk, 
used eagle feathers stitched on his wings 
In fly. After nine experimental attempts, he 
decided on the shape of his wings. His most 
famous flight took place in 163 h from the 
Galata tower near the Bosphorus in Istanbul, 
and he successfully landed on the other 
side oil he river. According to the Turkish 
historian, l'vliya Celehi, who witnessed the 
feat and recorded it in Ids book A Book of 
Travel , the famous Turkish liver used ah 
luharis calculations with some corrections and 
balancing adjustments, derived from studying 
the eagle in flight, I lazarfen earned a reward 
of a thousand gold pieces for his achievement, 
and d Turkish postal stamp hears tribute to his 
historic flight. 

After the successful flight over the Bosphorus, 
the Montgolfier brothers were the next to pub- 




Top m bottom: An ilkisiraijvt: print hhowinj.: the bat- 
lotm h "E.L L FlfJiR<:]re%" ascending t)Wr ] ytm, France^ ml 
Jajmiirj 19, 17&4, carrying seven passengers including 
Joseph Montgolfier and lean Francois Pfiarre tie Kozicr: 

rhe first flight by the Wright Hrorhers in 1903. 

lidy air their hopes for flight with a model hot 
air ballot>n whose passengers were a sheep, a 
duck and a cockerel A few weeks later Pilatre 
de Kozier. a science teacher, and the Marquis 
d’Ariandes, an infantry officer, became the first 
human air travellers when, in a hot-air bal¬ 
loon, they flew for nine kilometres over Paris, 

Nineteenth-century aeronautics was 
dominated by the German Otto l.ilienthak 
who studied the lifting power of surfaces, 
the best form of wing curvature and the 
movement of the centre of pressure with 
different wing angles, an important factor in 
the stability of aircraft. He was a great hang- 
glider. but died in flight in the Berlin hills in 
1K96 when a gust stalled his machine and he 
was unable to regain control. 

'Ihe Wright brothers are probably the 
most famous names today in flight and the 
centenary oft heir 1 December 1903 (light has 
just recently passed. 

Wilbur Wright’s key insight was to study 
birds, a lesson Ibn Limas learned too. Wilbur 
realized that birds keep their lateral balance, or 
control when hanking, by twisting their wings. 
He devised a kite that reproduced tire same 
effect mechanically, allowing it to roll one way 
or the other as desired. 



Before developing a powered aircraft, the 
brothers used gliders, aiming 'to escape acci¬ 
dent long enough to acquire skill sufficient tu 
prevent accident" They also hit on the essential 
principle of combining rudder control and roll 
for smoother balanced turns. By 190S Wilbur 
Wright could demonstrate his aeroplane in 
France, and within the year S lenri barman and 
Louis fileriot were making extended (lights 

All this history of aviation, and even space 
travel, started with the humble beginnings of 
one man, Abbas ibn Fimas, who w as one of 
the first to try out his ideas when he glided 
with his eagle feathers and silk. 
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Personalities from the Past 



T hroughout this boor, you've read how Muslim men and women 
have contributed to all our daily lives. Here now is a Who's Who of 
some of the big names from a thousand years ago. 


'Abbas ibn Fimas 

Full name* ‘Abbas Abu Al-Qasshn ibn kirn as 
ibn Wirdas al-Takurini 

Burn: 9 [l century; Andalusian descendant 
from a Berber family residing in Taknronna 
(now Ronda) 

Died: mi 

Most influential work; Producing a flying 
machines crystal and a planetarium. 

Go to: 'Fine Dining' in \ ionic; ‘Glass industry 1 
in Market; and ‘Flight* and ‘Observatories' in 
Universe. 

its difficult in pin one profession on Cordoban 
Abbas ibn Fimas because he had numerous 


talents including poetry astrology, music and 
astronomy He was also fluent in Greek, and 
made translations of philosophical and musical 
manuscripts. 

After perfecting the technique of cutting rock 
crystal (quart/) and producing glass, he made 
a kind of glass planetarium, complete with 
art i fi c ial th urider a n d I i ght en i ng. 

3 Sis roost famous achievement is the 
construction of a flying machine, the first of its 
kind capable of carrying a human into the air. 

Unfortunately he left no trace of his original 
works, and his biography was reconstructed 
only tmma few verses and information from 
eye witnesses left lo us in numerous documents. 



Al-Jazari 

Full name; Bad ial Zaman Abual-'l/y Ismail b 
al-Ra/zaz al-Jazari 

Born: Rjrlh date not known, but we do know 
he served the I'rtuq kings of Diyarbakir (now 
in South Fast Turkey) from 1174-1200 

Died: S >ate not known 

Most influential work: At In mi Bain Al-Ihn 
Uitl-Atnul At-Nap fi sinaat Al-Hiyat, or The 
Book of Knowledge of Ingenious Mechanical 
Devkes. 

Go to: Cleanliness, ‘Clocks' in Home; and 
‘Raising Water' in Market. 



Today we might call al-)a/.ari a mechanical 
engineer, and he was an outstanding one 
at that, 'there is little known ahoul his life, 
hut what we do know is that he was in the 
service of Nasar al-Din, the Artuqkk King 
of Diyarbakir who asked him to document 
his inventions m a manual, the 'Knowledge 
of Ingenious Mechanical Devices,' which he 
completed in 1206. 

Before this, he had built many machines. 
Including clocks and water raising machines, 
and a large number of mechanical devices 
dial revolutionized engineering, like the crank 
shaft. He is possibly the first to use robotics, 
as many of his machines incorporated moving 
figures. 





Al-Kindi 

Full name: Abu Yusuf Yaqufo ibn Ishaq al- 
Sabbah al-Kindi 

Bom; About 801 in Ktlfa, Iraq 

Died: 873 

Mosl influential work; Wrote over 361 works 
on a variety of subjects including ' 77k fiook oj 
the Chemistry of Perfume and Distillations' 

Go to: ‘Sound System,' "Cleanliness, 1 "Vision 
and Camera’ in Home; 'Chemistry, 1 ‘House 
of Wisdom, 1 ‘translating Knowledge in 
School; 'Pharmacy' in hospital; ‘Commercial 
Chemistry" in Market; ‘Earth Science' and 
"Natural Phenomena 1 in World. 


Al-Kindi was an encyclopaedic man, working 
as a physician, pb iloiiopher, mathematician, 
geometer, chemist, logician, musician and 
astronomer. A son o! the governor of Kufa, 
he studied there and Baghdad's House of 
Wisdom, where he gamed a high reputation at 
the Caliphs' court for translation, science, and 
philosophy. Caliph al-Mutassim also chose 
him as tutor to his son Ahmad. 

11 is contt ibutions include an introduction to 
arithmetic, eight manuscripts on the theory of 
numbers, and two on measuring proportions 
and time. He was the lirsl to develop spherical 
geometry, and used this in his astronomical 
works. He wrote on spherics, die construction 
of an azimuth on a sphere, and how to level 
a sphere, Asa musician he used musical 
notation and played a part in the development 
of the W (lute). 


Al-Zahrawi 

Full name: AhulQasim Khalafibn al- Abbas 
al-ZahrawL known in the west as Abulcasis 

Born: 936 in Medinat a I Zahra near Cordoba, 
Spain 

Died: 1013 

Most influential work: Al Taut if liman 
'Ajiza on Ai shortened Lit al-Tasrif, 
and translated as "ike Method of Medicine) 
which became a central part oi the medical 
curriculum in European countries for many 
centuries. 

Goto: 'Cleanliness" in Home; "Translating 
knowledge" in School; 'European Medicine, 1 
‘Instruments of Perfection," ‘Pharmacy* and 
"Surgery 1 in i lospilal. 


Al-Zahrawi was a revolutionary physician and 
surgeon of Umayyad Spain, Ihs thirty-volume 
book, al-Tasrif , gave detailed accounts of 
dental, pharmaceutical, and surgical practices, 
and it was one of the most influential medical 
encyclopaedias ol the time. 

His real surgical breakthroughs included his 
discov ery of (he use of catgut for internal 
stitching, and administering drugs by storing 
them in catgut parcels that were ready for 
swallowing, known today as the capsule. 

He also designed and illustrated more than 
two hundred surgical instruments like 
syringes, droppers, scalpels and forceps, 
and his detailed diagrams of these figured 
prominently in medieval medical texts and 
journals in Europe and the Muslim world for 
centuries to come. Many modem surgical 
instruments have changed little from his 
original designs. 








Fatima al-Fitir! 

Full name: Fatima Al- Fihri 
Born; 9 : *' century 
Died: 843 

Most influential work: Building the college 
mosque complex of al-Qarawiyin in Fez, 
Morocco i n 841 CE 

Co to: 'Universities' in -School. 

Fatima al Fthri was a young, well educated 
princess who received a large amount from 
her father; a successful businessman. She 
vowed to spend her entire inheritance on 
building a mosque and learning centre 
for her Qairawaniyyin community,, w-hich 
was completed in 859. This developed into 
Morocco’s number one university 


Studies included astronomy the Quran 
and theology, law, rhetoric, prose and 
verse writing, logic, arithmetic, geography, 
medicine, grammar, Muslim history; and 
elements of chemistry and mathematics. This 
variety of topics and the high quality of its 
teaching drew scholars and students from all 
oven 

Fatima's sister, Maryam, had simultaneously 
constructed al-Andalus Mosque in the vicinity 
of Qairawaniyyin. These two neighbourhoods 
became the nuclei to the city of Fez. 


Ibn al-Haitham 

Full name: Abu l Ali al Hasan Ibn al-Haitham, 
known in the West as Alhazen. 

Born: 965 in Basra, Iraq 

Died: ID39 in Cairo, Egypt 

Most influential w r ork: Kiiab al-Manazir or 
Book of Optus, which formed the foundations 
for the science of optics. The Latin translation 
had an enormous impact on Roger Bacon, 
Witefo, Leonardo da Vinci, Descartes and 
|ohatl Kepler, centuries later. 

Co to: ‘Visum anil Camera" in Home: 
‘Translating Knowledge in School; 'Natural 
Phenomena in World; and 'The Moon’ in 
Universe. 


Ibn ai-i laitham revolutionised optics, 
taking the subject from one being discussed 
philnsop hically to a science based on 
experiments. He rejected the Greek idea that 
an invisible light emitting from the eye caused 
sight, and instead rightly stated that vision 
was caused by light reflecting off an object and 
entering the eye. 

By using a dark room with a pinhole on 
one side and a white sheet on the other, he 
provided the evidence for his theory; Light 
tame through I he hole and projected an 
inverted image of the objects outside the 
room on the sheet opposite. Fie called this the 
‘ifamaro\ and it was the worlds first camera 
obscura. 






Ibn Battuta 

Full name: Abu VElIuIIhlIl Muhammad ibn halt u I a 
Born; 1301 in Tangier, Morocco 
Died: 1368 m 1370 


Ibn Battuta left his hometown of Tangier in Morocco as a 
1 went)- one-year old, about 6H0 years ago. 3 to set oil as a lone 
pilgrim and didn't return for twenty nine years. In this time, 
he covered over 75,UGG miles, through forty-four modem 
day countries travelling on horse, cart, camel, boat and foot. 
This journey took him through North, West, and East Africa, 
Egypt, Syria, Persia, the Arabian Gulf, Anatolia, the Steppe, 
Turkistan, Afghanistan, India, Maldives, C eylon (Sri banka), 
Bengal, Sumatra, (Tina, Sardinia and Spain, By the end he had 
visited Mecca four times, and bad met. and could name, over 
1,30(1 people, in eluding sixty beads ol stale. 

He was then asked by the Sultan of Ee* and Morocco to record 
all this in his Rihfa, and this is our window into the 14 th 
century world because he has left some of the best eyewitness 
accounts of culture, customs, people, animal and plants of the 
medieval world stretching from Cordoba to Canton, 


Must influential work: The Rihtu or his I ravel book, narrated 
by him and written by Ibn Ju/ayy, a Royal Scribe, under the 
patronage of Abu Teiliu, the Sultan of Fez and Morocco 


Go to: ‘Raw jewels* ' I he Checkout* i rade 1 in Market; ‘Public 
baths in Town; ‘Travellers and Explorers' in World, 


Ijliya al-Astrulabi 

Hull name: Maeriam a! hliyaal Astrulahi 

Born: 944 m Aleppo, Syria in the era of Saif 
ad Dawdh 

Died: 967 

Most influential work: She was the daughter 
til Aj :[ili al Aylrulahi and continued her 
fathers work of making astrolabes. 

Go lo; 'Astrolabe 1 in Universe, 





Jabir ibn Hayyan 

E-'uIl name; Ahu Musa fabir ibn Hayyan, 
known in the West as Gcber 

Born: 722 in Ins, Iran 

Diet!: in Knfa, Iraq 

Most influential work: Devising unit 
perfecting the processes of sublimation, 

I i q ucfaction, c ryst a I h /a L ion .distil! atioru 
purification, amalgamation, oxidation, 
evaporation, and filtration; and producing 
Milphui lc arid by distilling alum. 

Goto: 'Chemistry' in School; ‘Commercial 
Chemistry' in Market, 


labir ibn Hayyan is generally known as the 
'father' of chemistry. The son of a druggist 
and perfume maker, he worked under the 
patronage of the barmaki vizier during the 
Ahbassid Caliphate of Harnn al Rashid. I his 
meant that he shared some of the effects of 
I he downfall of the Barmakis and was placed 
under house arrest in Kufa, where he dial 

I Tis work wasn’t all in the lab and had practical 
applications, as he described processes lor 
the preparation ol sleet, hair-dyes* metal 
refinement, dyeing doth and leather, 
making varnishes to waterproof doth, and 
illuminating manuscript ink. Some of his most 
groundbreaking work was in acids and in 
discovering sulphuric and hydrochloric acid. 


Smart 

Full name: Roc a Mimar Si nan 

Born; E4H9 
Died: 15BK 

Most influential work: Designing and 
building over 477 buildings, including the 
Selimiye Mosque in i dime, which has the 
tallest, earthquake defying minarets m Turkey. 

Go to: Architecture’ in Town. 

Sin an was the son of Greek Orthodox 
Christian parents who embraced Islam. I iis 
father was a s tonei meson and a carpenter, 
and from an early age Si rum followed in his 
footsteps, learning the skills of his trade. Aged 
twenty-one, he was recruited into the Janissary 


Corps and as a conscript, he mentioned that 
he wanted to learn carpentry, 'Jins saw him 
eventually building ships, wooden bridges and 
all sorts of temporary wooden constructions, 

1 hrough military service he participated in a 
number of Ottoman campaigns and gained 
experience building and repairing hi Edges, 
defences and castles, Tire Ottoman Sultans 
noticed his talents and he became their chief 
architect, constructing mosques, schools and 
other civic buildings all around the Muslim 
(Ottoman) world, from Turkey to Damascus, 
Mecca and Bosnia. 

He is also honoured with a crater on Mercury 
being named after him. 




Zheng He 

Hill name: Bom as Ma I te; then his name 
changed to Zheng He as he was awarded the 
supreme command of the Chinese imperial 
Household Agency. 

Born: 1371 lei Kunming, China 

Died: 1433 in India 

Most influential work: Transformed 
China into the 15 |S| century s regional, and 
perhaps world, superpower by making seven 

motiumental sea voyages. 

Go lo: l Sea lx p! oral ion in Work! 



Zheng He was the admiral of the < hmese fleet, 
and within twenty eight years oi travel, he'd 
visited thirty-seven countries in the name of 
trade and diplomacy. The expeditions covered 
more than 50,001.1 km, and his first fleet 
included 27,^70 men on 3 17 ships Today it is 
not known how his ships, that were over four 
hundred feet long, were built without metal in 
them. These massive vessels were live limes as 
big as the vessels of other European explorers 
tike Vasco da Gama and were described as 
'swimming dragons, because they were dotted 
with dragons eyes to help I hem bee." 

Some of the lands the great fleet visited 
include lava, Sumatra, Ceylon, Siam, the 
East Indies, Bengal, the Maldives, the Persian 
Sultanate of Ormuz, Ryukyu and Brunei, 
Mogadishu, Mombasa and other bast African 
ports, Borneo, Mecca; they even possible 
rounded the Cape. 

I best voyages fostered scientific discovery and 
I he search tor gems, minerals, plants, animals, 
drugs and medicine, they also improved 
navigational and cartographical knowledge 
of the world; developed international 
relations; and traded large Quantities of cargo, 
including silk and cotton goods, porcelain, 
gold and silverware, copper utensils and iron 
implements. They also carried live animals 
including giraffes and ostriches, had watertight 
bulkheads to hold live fish and also make balh 
houses, and used otters to round up fish into 
large nets. 




Roger R^koit ( 12 i >3 1392). 



Europe's Leading Minds 

T h i following men ha vc all engaged in groundbreaking work and 
are remembered for their outstanding contributions to modern day 
science and discovery. Their genius rose above the mediocrity of their 
day in the same way that outstanding Muslims had previously shown. It was 
the work that the Muslims left behind, described in this book, which provided 
the foundations for this next leap of knowledge and invention. 


Roger Bacon (T214-1292) 

* This Oxford scholar is known as the 
originator of the experimental method in 
F urope, and he received his training from 
the pupils of Spanish Moors. He spoke 
Arabic and never tired of telling people that 
knowledge of Arabic and Arabic science was 
the only way to true knowledge. 

* Bacon quotes Ibn al-Haitham or refers 
to him at almost every step in the optics 
section of his Opus Mains. Part VI of this 
also rests almost entirely on the findings of 
I bn aid la it ham, especially in areas relating 
to the intromission theory of vision. It 
was I bn a3- Ha it ham who introduced the 
scientific, experimeniaI method, and it was 
this that Bacon picked up on also. 

* Al-Kindi was another source of inspiration 
for Bacon, and his two treatises on 
geometrical and physiological optics were 
used by the buropean, 

* I h n hi mass fly i ng m achi tie j n sp t ret! 

Bacons flying machine or omit bop ter, 
which he described in his manuscript Dc 
Mini hi ii Potentate Art in ?( Naturae or On the 
Marvellous Powers of Art tit id Nature from 
1260 It is known that Bacon studied in 
Cordoba, the homeland of I bn Fimas, 

* Bacon’s writing on gunpowder was based 
on Muslim sources, and the so-called Larin 
book Liber Igtuum of Marcus Grflecus, which 


gives many recipes for making gunpowder, 
was originally in Arabic and translated in 
Spain. 

- Roger Bacon became acquainted with Mus 
liin chemistry from the l atm translations of 
Arabic works, and believed m the great im¬ 
portance of alchemy, and in transmutation, 

* His chief guide in medicine w as the Canon 
of I bn Sina, which he Liles as frequently as 
all l hose other writers combined. 

* I he book that bad the greatest impact upon 
Baton's method of thinking, and made him 
different from his western contemporaries, 
was The Hook o f the Secret of the Secrets by 
9’ 1 -century Zakariya' a I Razi (known in the 
West as Rha/ts), 3n Latin, this was Sec re turn 
Secretorum. 

Leonardo da Vinci 0452-1519) 

■ Leonardo da Vinci was an Italian painter, 
sculptor, architect, musician, engineer, 
mathematician and scientist, and a key 
figure ill Renaissance Hu rope. 

*Da Vinci drew I he Vitruvian Man.’ a man 
oi perfect proportions in two .superimposed 
positions with his arms apart, appearing in a 
circle and square, which illustrated the text 
of the Roman Canon of Vitruvius. Da Vincis 
drawing was seen as innovative because 
be said the man’s centre, when draw n in 
a square, was not his naval, as the Canon 
stated, but lower. How ever, five centuries 






earlier Muslim scholars Ikhwan al-Safi 1 'or 
the Brothers of Purity from the 10" century 
had come to the same conclusion, saying 
that the centre of the figure was only the 
navel for a child under seven and alter this 
the centre moved to the groin area. 

* Historians have acknowledged I bn Sana's 
Book irf Cure, t failing or Remedy from 
Ignorance as an inspiring source of thought 
tor the founders of geometrical thought in 
Europe, including Leonardo da Vinci. 

* Ibn al-I bit ham invented the camera obscura 
long before I eonardo da Vinci, who pro¬ 
duced the full and developed camera design. 

* ! te tom ui arabesque designs fascinating and 
worked out his own complicated patterns. 
Tire Muslim knot, in particulars intrigued 
him so he produced two plates of six knots, 
which were later reproduced in circular 
copper engravings by one of his followers in 
Milan around ] 483 and 1499. 

Nicolas Copernicus (1473-1543) 

* Polish scientist ( opernicus i> said to he the 
ft mnde r of m£ >dern ast rt m £ >m y 

* Many of Ids theories were based on those 
of Nasir al Din a I Tusi and Ibn a I Shatir. 

Ibn al-Shatirs planetary thwiry and models 
are mathematically identical to those 
prepared by Copernicus over a century later. 
Copernicus would have come into contact 
with these in Italy, where he studied. 

* Another influence on Copernicus is believed 
to have been the famous Toledan Tables 
written by at-Xarqali, who was bom in I02B- 

* His known that lie retied heavily on the 
comprehensive astronomical treatise of al- 
Batlani that included star catalogues and 
planetary tables of ah Battani, 

* 1 te relies profusely on a I /.arqali and al 
Battani in his book Dc Revolutsonibus. 


Tycho Brahe (1546-1601) 

* This leading Danish Renaissance astronomer 
was credited for many influential works, 
including the production of Ibe quadrant 
and one of Europe's leading observatories. 

* He is renowned lor rediscovering the Moon's 
variation, which was first discovered by a 
Muslim astronomer Mohammed Abu al- 
Wafa alBouzjani about sis hundred years 
earlier. 

< The instruments used by this famous I b rL - 
century observational astronomer were 
very similar to those used by Muslim 
astronomers. His famous mural quadrant 
was like those developed in eastern Islam, 
esped all y by as t ro no m er i aqi a I Din. 

Johannes Kepler (1571-1630) 

* Kepler is renowned in the West for 
discovering ihe laws oi planetary motion; 
his work on optics; as the founder of the tirsl 
correct mathematical theory of the camera 
obscura; and the first correct explanation 

of the working of the human eye, with an 
upside-down picture formed on the retina. 

* Ibn al-Haithams influence can easily be 
detected in Kepler's work, as the former 
had revolutionized optics six hundred years 
earlier. Mis Kitab at Marnzir or Book of 
Optics was translated into Latin by Gerard 
of Cremona and called Perspective? or Dc 
uspectibus 

■ Both Kepler and Descartes relied upon 
Ibn a I I lai thy m’s studies on the refract ion 
of light, and Kepler took up where Ibn al- 
Hatiham left off. 

* l ie developed the camera obscura after its 
first discovery by Ibn al-1 faitham, improving 
it with a negative tens behind the positive 
lens, which enlarged the projected image 
flhe principle used in the modern telephoto 
lens). 



Nit-ctbus C Y5[itT! i is. u?, 
(M 73-1543). 



Tycho Brahe (1546-1601). 



Jfthaiuieji Kepler 
(1571-1630), 


M 






ip i: -century ditsc-up ul a tnanuscripi- 
shtwing an Ottoman military camp, \ 
This ss small pari of a. Ssirv:t: manuscript 
depicting an army camp in which ihere 
j-h a hamar including hot food take-away. 







TIMELINE 



'How soon we 
forget history.../ 

George Washington 


Follow the timeline inside to see how everyday things we take for granted, like 
papermaking, distillation, hospitals and education, migrated from the East. 

Though they were pioneers in many critical aspects of human development, 
Muslims were not invincible War and disease took their fatal toll so that by the 
16 : century, the reins of the chariot of civilization passed on into Europe, which 
became the new cradle of societal development 


But as Francis Bacon said in the of Learning: 'It is the true office of 

history to represent the events themsel ves, together with the counsels and to 
leave the observations and conclusions thereupon to the liberty and faculty of 
every man's judgment.' 


















Islamic Events 


800 

Caliph Hr-tfur’i^i-fl.-i’ilin'l 
presents Ctwtemafcfie with .b 
clock That strikes the houia 


632 

PfLiphel Muh^inmsd 
Ephuh) die*, and Abu 
Bakr hEcnmes the 
First caliph 



601 

The Umayyad 
dynasty funs the 
Caliphate trc*n 
Damascus 


691 

Building 
begins pi the 
Dome i.if the 
Rock Mowing 
Jerusalem 



7*5 

First fpenlwh of a paper 
mill m Baghdad 


787 

Building begins on thp 
Grand Mosque ot Cordoba 


710 

Islam 

reaches 

Spain 


7*6 


Caliph Harun al-Rashid establishes 
the He-.,se d 1 Wisdcm, Baghdad 


722 

Jabir ihr 
Hayyan is 
born in Iran, 
ard becomes 
the la! her ol 
chemistry" 


780 

Mathematician 
al-Khwarizmi is 
bom and 
contributes, 
algebra, algorithm 
and the mtroduc 
tier oF cero 


7S0 

The Abbasids 
overthrow I he 
Umayyads with 
a new capital d 
Baghdad, Spam 
U ruled by an 
Umayyad family 
descendant 


777 

At-Fazan Ed./77) 
becomes the first 
to construct 
astrolabes 


eot 

Al-Kindi discovers the science of 
decryption or cryptflhdlvsl*. 


i 


858 

A|-6dttani ?■, bom and 
de termirrs astronomi¬ 
cal measurements 
with fine accuracy 


6££ 

Al-Qarawiyn 
In Fez is com 
Fatima al-Fit- 


850 

Banu Musa brothers 
publish their most 
renowned engineer. 
mg treatise Kitefr 
al Hryof TAnnS: of 
inyWupPS Oo'irrst 


813 

* Caliph al-Ma'mun 
■expands the House of 
Wrsdom 


Translation works 
begins 


82 & 

The world's 
tarst qldserva 
tory at al 
Sharrmasiyah 
of Abi Mansur, 
rmar Baghdad, 
opens 


European Events 



7B5 

King Olia mints a Gold 
Marcus, imitating the 
gold dihrar o! the Afcbatki 
Caliph Al-Mansur 


FpUrrtfatliin 6»r Sci^nte 


Technology and OviliHtkm 


2007 F^TC 







































VrTiilv 
PC by 


972 

AI -Azha* university 
was founded by t he 
Fatimids in Cairo 


ihaji is horn (dies in 925 ) and discovers 
difference between measles and smallpox 
a so writes the first soap recspa 


BE? 


Abbas ibn Firnas dies in Cordoba, 
after building a f lying machine, 
manufacturing gl-ass and 
establishing * t ryst^if industry 


900 

The Fatimids rule Egypt and 
Africa, then nire years later. 


965 

I bn ai-Haitham is 
bom. He later 
provides the screnhlif 
Explanation of vision, 
ard significantly 
develops tbe field oi 
Cptn.1 


North 

Sicily 



95? 

Al-Masudi, a cartogra¬ 
pher and travel historiar, 
describes his visit to the 
Oilfields of ffokij 


950 

Al- Farabi From Baghdad 
invents the rebec, the 
ancestor of tbe viotir 


936 

A|- 7 ahrawi is bom 
in Cordoba and 
introduces cat gut 
irnd Instrument 
into Surgery 


971 

At- thrum is considered as a 
key founder of modem 
Iriftonometry 


ino 


MO 

L eariing physician Ibn 
Sina is born and 
d iscovers that disease 
spreads IhroLgh 
contaminated water 
airad tuberculosis i& 
contagious 


Ibn TuFayl is born and wr lies the Story vf huyy i i-r, 
Voqum'.. an inspiration for fiefswx.::r.i fmsoc- 


10W 


AHdrisi ts born ard produces a world map plus the first 
krown globe tor Norman King Regei II of Sicily 


1065 


Iho Ratal's Fkrol of ArjviruflLre j evolgEipni^es 
farming- He is from Tcfedo. Spain 


9&8 


1066 

The Nizamiyya madraso. tbe first 
school, is built by Hiram al-Mult 
nOlfl 10921 , tbe Seljuk minister 


1056 

The Al J-Acravifis esiahLish Their rule over 
North Africa, Mrxccco, Algeria and Tunisia 


999 

Building begins 
on tbe? Bab 
Mardum 
Mosque m 
Toledo, Spain 


1040 

Ihe Sel|uks 
of Isfahan, 

Iran contest 
The Abbasids 
in Baghdad 


1009 

Astronomer ibn Yunus 
dies in Cairo after 
inventing the Raqqas 
for t:nc keeping [the 
pendulum) 


T 


1010 

t'rghsh monk Elinor (alsoknown 
as Oliver) of Malmesbury icmus 
from a lower, al templing la Fly 


1060 

ConstarTioe The African moves 
I rem iunisia to Monte Lass-mo and 
then Sttleino, irritiatmg the transfer 
of Islamic medicine to Europe 


y/ « \ 



\i iz~y_& 


1066 


1 he Norman cprqLest of England triggers The Flow of Must in motifs ard Ideas -nto the oouniry 


1065 


1096 


■ A centre of translation at Toledo is established converting, Arabic books into Latin 
* The CtTiiyians take Toledo inditsli! ary 


The First Crusades beg>n providing a good opportunily cl contact with Muslim learning and civilization 


1098 


The firsl rib vaulting appear in Durham Cathedral introduced by the Normans 
-IO0 


1112 


Petrus Alphonsl, a Spanish Jew converted lo Chfisbaniiv. becomes a member of ihe team of physicians of King Henry i. 
Petrus introduced isLgmic astronomy to England, and translated tests from Arabic for the first English scientists 


1120 


The tower ct 51 Edmund al Bury m England is built jn a Muslim fashion 



1129 


Lalys, a Muslim prisoner, is taken by his master Richard de GrandviUe tc England to build ihe abbey c 
heath In Glamopgan (Waters) He lm presses King Henry I who nominates him as hrs architect 


1130 .1 r: JW Sf It S enter Fin: Sh C-W 11* 


* Daniel of Mar ley t rave Is tn Lore 
learn mathematics and astronoi 
returning tc E ngland to teciure d 

1141 

Roberi ct C hester Translates the Quran. Two years laler. he li anslatOS works of al-Khwarizrni an 
algebra. He ateo compiles Sables for ihe longitude of London (1149] From Those of al-EaJTam anr 














































1187 

The leader Saldh at-Din al-Ayyubf 
negakna J»>* usalen i 


TO7 

Ibn .’ll Raytar is born if. Malaga To 
beccrro a leading hc-lani-sl 

1206 

AI dash makes 
mechanical clocks plus 
wrftfr rfllVfg tJ^vCr 1 ., 
using a ciatt'ik shall 

1210 

1‘hn- Nilft «v bom He Is 

i r ^ail rrTl||i^| Wllhlhr 

discovery nl the lesser' or 
'pulmonary' cirr utatinn 



B32 

Ibn Khaldun is born and 
lays the ErKundatlnns ol 
sociology and eccucmics 

1250 

The V-amluk dynasty miss 
Egypt, after I he Ayyubtds, 
and defeats the Mongols 


1325 

Ibn Battuta leaves largiEr on 
his twenty-rune year global 
journey 


12*8 

The Mongols devastate 
and rule Baghdad 


1405 

Zheng He starts his epic 
seven sea voyages from. 
China 



Bbirlt Death rarhes 
AhiuidHa and Cairo 


1230 


1*t*> 

W9 




1215 

Robert 
Grosseteste, 
who studied 
in Cordoba, 
becomes the 
first 




\ 

I 1147 Blade Death 

1350 Giotto's panting Mixtanno emrf Child uses tiraz, bands oF Arabic Inscriptions 
which mack royal garments and other Eeyii|es from The Muslim world 


Chancellor of 

1202 

Leonardo Fibonacci 
introduces Arabic 
numerals and 
mathematics to 
Europe. He learnt about 
them in Be|»ia (Algeria) 


1236- hi C hrislians take CorC b i 


1323 Irishmen Simon Simeon and Hugh Itie Hlummalof visit the Holy Land sod return 
with inspiration;.! hat greatly attect art Wt*k in England and Ireland 

1311 The Ecumenical Council ol Vienne decide to establish schools at unnrertities like Pans, 
■CMord. Bologna, and Salamanca leeching Arabic and Islamic: studies 

1309 : he rnsl use of paper in England 

1307 I lamte'S Diwnt Comedy appears and involves imagery from Muslim literature like 1'roj.ihet Ml t 
In heaven, the work; ol Abu .it-Ale al-Maarh, and Qyiantc descriptions of he! •. f .misbrnents 


11ST Machicnlarior i; 
introduced in Norwich 


1303 The perl of Sandwich, Kent, receives imports of Moorish pottery. One of these dishes is now aft th 

1293 The first paper mill in Christian Europe n: pstoWished ir bologna 


1238 The Christians take Valencia 


1290 Mechanical docks appeal 


1186 

The Bishop of Hereford, Wiiliarri de 
Vere, I ravels east (including Jerusatem) 
a r d erccurages the introduction of 
l ran;,kited Muslim scicnti I ic knowledge 
nto Hereford, England 

1185 

‘emplp Church <s bud! in London 
by (fit Tempers irritating the 
Dome of the Rock. Jerusalem 


129T Fall ol :.ist Chi slie - outposts r the Holy I and 
t2S9 Eleanor ol Castile, the Spanish wife of Edward i orders four thousand pels of 'Malik' 

1267 Mari'.0 Poffi tart‘.hii twenty f<JU -i !■•; 

1 1260 Roger Bacon publishes his Epustoi showirg influences oF Muslim scholars 
1255 sjueen Eleanor, the Cast Ilian Bride of King Edward I, brings Andalusian carpets to England in her dowry 
HS4 • i"'V AHonsc el :-‘b jbhshes Lalir and Arabsc colleges ir bevHfe and commis* onstN Iranslatic n •« Ar ibic IrHs 


to 

i r*v i- - ■ -■ u- : i 


1248 The Chi yti ■. I.iki- v lie 

1W5 fit Albert the Great arr ves in far Is, js tradition hoJds, wearing Arab drtiy 














































Krg publishes Hs 

latogue 


149? 

Ferdir-,:! nd o! Aragon 
Mid Isabella of Caslife 
ard Muslim rule in 
Spain 


1453 

The Gl Ixirnans make 
Constant topple Ihek 
new capital 



1513 

Pin Re' is"s Map of Amer/i a. 
ddk-cJ 1513. is unearthed in 
19?5 rt shews Antarctica ar ! d 
pa»E> of America 


ISM 

The Saiavids Sri their 
dynasty in Iran 



¥633 

Lagan Hasar 
Cclebi flies the 
firsl manned 
rocket 



1577 

Tin,' Istanbul Observatory of 
4 Taqi) al-Din is finished He 
also invents a 6 cylinder 
water purr p powered by 
water turbine, makes j 
mechanic^ dock powered 
by gravity and another one 
by hellcatty wound spring 



1452 

Leonardo da Vinci ;s ber n 
Dry ing bom (lye 
arhitvcment af Muslim 
scholars* he lays the 
foundations of 1 he 
European Rcnai usance 


i) ascent 


Johanne-s 
Kejifhr is. born 
Drawing Iron 
the works o i 
Ibr al Haitham, 
he becomes a 
leadirg 
optician ot the 
Renaissance 


1564 

Gaiifeu Galilee is 
bom (dies in 1642 ) 


*558 


1628 

William Harvty 
explains the 
■circulatory 
system wilhoul 
mentioning Ibn 
IVaFis 


*643 

I Eh**. hfewtofl is born I 
fetes in 1727J 


Stum ct l iir’dur 


1543 


The first German, arid 
probably European, 
observatory is built in 

KtfSSEl 


1650 

A Turkish merchant. Fastjua Rospe. 
first brought coffee into the UK 


t Nicholas Copernicus, publishes 
I 2.5 e fflpw:Jj.ifiorrbL!E 



1537 

■ A portrait made for Henry V rl ty 
Holbein shows him standing on a 
Turkish carpet with its Ushak star 
- Jbn Rushdj General RMej uj 
Wsdfcirae is Iranslated into Latin 
as CoJlVgri 

St'lluri Baya?iri mriles Mich dangelD Co perform the bridge 
cons) ruction, bi_t negotiations Fail through 

1457 

Venice PUttfebK a translation of uf-Tpso/ by al-Zahrawi. Basel ( 154 T) 
and Oxford { 177 (j> JqJIqw sut 

1492 

■ Columbus Lands in the New World 

I he \ hi iStiwns take Granada. the last Muslim stronghold in Europe 


1518 

Cardinal 
Wolsey 
Orders sixty 
t>atnasocne 
carpels 


165b 

A cafe, Caliet? ‘Sultancss Head' ij 
opened in Cnrnhifl, Lloyds ol London 

1669 

Louis XtV receives the Ottoman 
ambassador Suleiman Agha. Ag/ia 
in trod pees France Ip coffee 

1679 

The Turkish bath or ’bagnrCi' is epered 
Newgate Slreel, now Bath Street, in London 

Christopher Wren designs St Paul's using Ihr duality of dome 
ard minaret (Secreted in M-usbm mosques. The dorno was tailed c*n 
squmches. another Muslim iraditior, 

1593 

The CcJnon of Ibn Sinj is printed in Some arn l will scon become 
a staple in European rncdk^ curriculum 



1710 



























































































Map of Major Muslim Contributions 


Dar aMilam, ar the Muslim world, stretched aver three vast Cities in the Middle East ami Spain became gEobal centres of 

continents, from Toledo in Spain. through Arabia, Indonesia to culture, trade and learning. Their atmosphere of tolerance and 

China and -.is Ear south js Last Africa It reached its peak in the 12 :r creativity stimulated groundbreaking Muslim advances in medicine, ifl 


engineering, philosophy, mathematics, astronomy and architecture, 
so explore live map below to see what happened where - and when! 




M&sCuw 


Al-ld-r'-, WH commissioned by the 
'id'r.Tan t-ngat Sic fy Eager i. to mil 
map He produced an atlas of se'-ft 
maos cal cd tN? Petr* of Soger shew 
■ - earl h was ncmnd w hkh was a 
, _j’ •. * itn5n he<d by W,s L im 

fthw^ri AhtVtH Olid* 4 silrtr Uf 

tj (Hf ppijT 

t r ' * tiPl ; J 

M ¥7 • 

k", 7 **■ ' , 

W rlU S 


century under the Abbasids. 






Sulgkal lnslr unwtifh 

AhZlHrawi {f36-10131) 


Ctrmng-odge surgeon 
ahZihra irtlioduced osvei taro 
hundred *]r£ldJ loollfh* 
ra ■ 4utiortiaed 1 ttiedr i scsor-c^ 

■ < Wdh'lJoQfcduJefplac 
... .''*'tMryhMbtH( 


■-j4 




Ehn«ioftft«o(rt5Z-!406t 


TE is man tndfed tha r* 


■ g Four4Mi«n for Snr-nre 
■■■a ledinclDgyind Cmliutkifl 

t 2007 FSTC 


fc'iww i da. 


par AI Islam a 1200 CF 




































Authors and Treatises 


B elow are the titles of m a n u s c r i v t s , t rout uses a nd books of 
some of the Muslim scholars mention eel in this book, and details of 
where some of these can be found. 

I .ocaliug original manuscripts is difficult 


because often, since a thousand years have 
passed* they don’t exist any more. Reasons 
for Ibis vary from libraries being burnt in 
the Middle Ages, wars and natural disasters 
to medieval scholarly rivalry leading to the 
manuscripts being destroyed, and lack of 
preservation over the centuries. Thousands of 
original manuscripts, also remain to be cata¬ 
logued in many libraries and some have yet to 
be located, f xpertc say there are as many as 5 


million manuscripts and only about 60,000 of 
them have been edited. 

Fortunately, copies and translations of (he 
manuscripts have been preserved diligently 
fiver the centuries in many libraries such as (he 
British Library' (London), Tupkapi Palace Mu¬ 
seum Library (Turkey), Suleymaniye Library 
(Turkey), National Library of Medicine (USA), 
Princeton University l ibrary (l SA), Vatican 
Library, Leiden Library (Holland) and Cam¬ 
bridge and Oxford University ! ibraritS (UK). 


Home 

On the Coffee Trail 

‘Ahd al-Kadir h Muhammad al-Ansar i al- 
Djaz.iri: Umdat al-Safwa ft hill al-knhwa. 
Partly ed. in !.>e Sacy, C.'hF£Stom(tthie Arnbe, 
2nd edn, Paris, I #26. 

‘Abd a I Kadir b Shuykh b a l Aydarus: 

Snfwiit al Siifwa f bayou hukm al-kahmi. 
Mb Berlin, Ahlwardt, Verxeichnis, No. 

5479, 

Clocks 

Al-Jazari; Al-Jams' bayn at- 'Hits at-Nap' iva 
sinaht al-Hiyai or Thu Book of Knowledge of 
Ingenious Mechanical Devices. Sukymaniye 
I ibrary, Ayasofya 3606. The Metropolitan 
Museum of Art, Now York, USA lias a 
page of i his book. The page is called Kitab 
ii man fat al hiyal a I haudasiyva 1 and was 
written in Syria. It is from the Mairduk 
period and is dated 1315. I he original book 
was written in 1206. 

Al-Jazari: Texts and Studies. Collected and 
reprinted by Fuat Sez.gin in collaboration 
with Farid Benfeghoul, Carl Ehrig-Eggert* 


Eckhard Neubauer. Frankfurt am Main: 
Institute (br the I hstory of Arabic Islamic 
Science al the Johann Wolfgang Goethe 
University. 200 J. 

Taqi al-Din: Al-Kawaktb al-dtirriyya ft at 
benejanmt al-dawriyyn, or Pearl Stars on 
Cyclic Water Clocks. Caine Dar al-Kutuh, 
Miqat 557/1. 

Taqi al Din: Alat al-nisadsya li 7ij al 
shahmsUahiyya . Lihrary nl the \ bpka(ii 
Palace Museum, Ilazine 432. 

Taqi al-Din: Ruyhanut ol-ruh p rasm al-sa'at 
ala mustawt'l-sutuh. Vatican Library 1424. 
Tckeli, Sevinv 'lhe Clocks in the Ottoman 
Empire in the 16 l/J Century and lacf al-Dins 
'Vie Brightest Stars for the Construction of 
the .Mechanical ('locks'. Ankara 1966. 

Chess 

Al l tanbali: Kitiih til namuthaj al tjitalp 
lab alshfitnmj, or The Book of the Examples 
of Warfare in the Came of Chess. 

Al-Suli; Kit ah al-shatnmc. or Mimtahah 
Kitab al-shatranc. Snleymaniye Library. Lala 
Ismail 560. 





Al-Suli: Kittih til-shat nine. Pub, by Fuat 
Bezgin, Frankfurt: Inslitut fur tleschichte 
dcr Arahisch Eslamisclicu Wi.ssensehaften, 
im t 

Cleanliness 

AI Kindi: Kitab Kiiniyoul ‘itrwtif tfis’idut, 
or Book of the ( 'hr mist ry of Perfume uiui 
Instillations. German translation, entitled 
Buch liber die Chcmicdcs Ptirfums und die 
DisfiUatiannn by K Garbers, Leipzig 1948, 
Al-Zahrawi: Al-TasrifU-man hjizu tin 
al-ttialifar Al-Tttsrif, or Vie Method of 
Medicine or Vie Arrangement of Medicine. 
Suleymariiyc Library, Hacibesir 502, and 
Khjzana al Hasan iyya, Rabai 144. 

AI Zahrawi: Texts and Studies I. Fd. by Fuat 
Scvgiri; pub. by Muzen Ainawi, Carl Fhrig 
KggerL he k hard Neubauer, Frankfurt: 
Inslitut fur Gesvhiclite tier Arabisth 
Islam ischen Wisseiischaltert, 1996, 

Trick Devices 

Banu Musa Brothers: Kittih al-hiyal al- 
Handasiyiih, or Vie Book of ingenious 
Mechanical Devices. Vatican Library 317/1, 
Cairo (Taymur Nina a 69). 

Banu Musa Brothers: Kittih al-hiyat of 
fUimi Musu b Shaker. F.d. by Ekmdeddin 
Ihsanoglu; pub. by At i I hi Bir 
Al-|azari: Al-fami’ baynti al-ilm wa-al- 
atnal al-naffi simuit ai-htyai, or The Book 
of Ingenious Devices. Haiab: Masadir 
vva-dirasat fi larikh ai-utum al-Arabiyah 
at-Sslamiyak 2. famial Haiab, Mahad aJ- 
Turath al-Ilini al-Arabi, 1979. 

Vision and Cameras 

I bn all fail ham: kilab al- Matinzir, or Book 
of Optics, known in I.alin as Of aspectibuS. 
nr Pe rspective, Nuleyinaniye I ibrary, 
Ayasofya 2448. The Library of Congress, 
USA has a copy of this book, this 16 |h 
century copy is in Latin, entitled Optiaie 
thvasiuus. L ibrary/Call Number QC.353. 
A33I6. 

77ie Optics of Ii> n Aid lay thorn. Trans, with 
introduction and commentary by A I Sahra. 


Studies of the Warburg Institute, vol. 40. 
London: Warburg Institute, University of 
London, 1989. 

Kamal al-Diii al-Farisi: Tanqih al-Manazjr 
li Zfiwi'l-nbsor wal-Rasaic Sukyimniye 
Library, Ayasofya 2598, 

Sound System 

Al-Farabi: Kittih at Musicji al Katin or 7 he 
Gnat Book of Music. Istanbul, koprulu 
Library 953, 

Al-Farabi: Kitah al-Musiqi al-Kabir. Hd. 
by Eckhard Xcubaucr. Frankfurt: Enstitut 
IIIr Gescbichte dor Arabiseh-Islamischen 
Wissenschaften, 1998, 

Sati a I Din. a] Baghdadi al Umiuwi: Kittih 
ul-Musicji, Vatican Librarj 319/3, 

Carpets 

Ihu Badis: Umdat al-Kuttab wa ‘Uddtit 
Dhawi al-Albab, or Staff of the Scribes. 
or 'Book of the Staff of the Scribes and 
implements of the Discerning with a 
Description of the Line* the Pens, Soot 
Inks, Liq.GaM Inks, Dyeing, and Details 
of Bookbinding’ in M Levey, Mediaeval 
Arabic Book making and its Relation to Burly 
{chemistry and Pharmacology. Transactions 
of the American Philosophical Society, New 
Ser,, Vol. 52 No, 4 (1962), pp, 1 79. Copy 
of MS: Oriental Institute, University of 
| Chicago A12060. 

I School 

Schools 

Al Gha/.zaii: lhya LJluin al 14in, or 77it’ 
Revival of Religious Sciences. Fd. by Badwi 
Tabana, 1957; New Delhi: pub. by Nusral 
Ali Nasri for kitab Bhavan, 1982, 'Ibe V r an 
Pell Library, University of Penns\ Ivania, 
USA. Library Numbers 46143, 52276 and 
65623, 

Libraries 

Al-]ahiz: Al-Bayan waVtabyin. or Eloquence 
and Elucidation. Yale University Library, 
USA, Ed, by Hasan Sandubi* Adab al lahiz, 
Cairo, 1345 1346 (1926 1927). 
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A1 - Jah iz: A l-Baya n wal-tabyin. Ed by 
Abdussalam [Muhammad] Harun.4"' edn, 
Cai m: Maktah a! - Ha nci, 1975. 
Al-Muqaddasi: Ahsan al-Taqasim fi 
Mari jilt al-Aqalim, or Vie Bat Divisions 
for Knowledge of the Regions. English 
[ran slat ion by G S A Ranking and Rizkallah 
F Azool Bombay, 1897-1910. Re-ed. by 
Fuat Se/gin, 1989. Cambridge University' 

] ibrary, UK has an English copy ml.'ibis 
bonk translated from Arabic. Library/Class 
[Sumher 8 11 .h-6.214. 

Mathematics, Trigonometry 
and Geometry 

Abu al - Wafa : Kitab al-Handasa, or Book 
of Geometry l Cambridge University 
Library, UK has a French copy of this book 
(Manuscript Persian no. 169, arreien funds 
de la Bibliutbeque ini peri a It, par M 1 
Woepcke). Library Number IV. 12.59. 

Abu at-Wafa'; Kitab fima yahtaju Hay In 
nl-satii no jam fi mud al- hamlusiyyu, or 
On “those Burts of Geometry Needed by 
Craftsmen. Suleyman i ye Library, Ayasofya 
2753. 

Al-Baghdadi: Kitab at-lakmila ft tlmal- 
Hisab, or Book of Completion on the Science 
of Arithmetic Suleyman iye Library. Laleli 
2708/L 

Banu Musa Brothers: Tahriru Kit aid 
Mn'rifat Mhnhat al ashkal al Basitat al 
Kuriyya. Istanbul, Koprulti Library, I. Kisim 
930/14. 

Al-Biruni: Kitab al-Athar al-Baqiyya 'an 
at-Quran al-Khaliyya, or Chronology of 
Ancient Nations, also known as \Tsiige of 
the Past . Suleyman iye Library, Ayasofya 
2947, and Edinburgh University Library, 
UK. 

Al Riruni: Kitab ul- Athur til fkufyyu tin 
at Quran ub Khnliyya, or Chronologic 
oriental!scher vbiker. Ed. by Fuat Sezgin; 
pub. by C Eduard Sadism. Frankfurt: 

Inst it ul fur Geschichte der Arabisch- 
Isla mist hen Wissenschaften, 1998. 


Al-Biruni: Kitab Mtujalid ilm al haya la 
triejonometrie spherique ehez it s arabes dc 
lest a la fin <iu X stale, or Kitab matjalid ilm 
al-haya. Ed. by Marie 1 herese Debarnot. 
Hamas: Institut Franyais de Damas, 1985. 
Al-Farabi. Maquhi fi Ihsa al-Ulum, or The 
Book of the l‘.numeralitm of the Sciences. 
Istanbul, Koprulu Library, Koprulti 1604/1. 

AI Farabi: Maqalaft Ihsa al Ulum, or 
Catabgo dc las cieneias. Ed. y traduce tan 
castdlona por Angel Gonzalez Palencio. 
Madrid. UniversRkld, facullad de Lolosofia 
y Letras. Puhlicaciones. Madrid: Imp. de 
EstanisJao Maestre, 1932. 

I bn Sina: Risala dm Handasa, or Treatise on 
Geometry. Calcutla (curz. 394—565), 

AI Karaji: Al l ab rift 7 fabr mi 7 Muqahula. 
Istanbul. Suleyman iye Library, 1 lusrev Easy 
257/7. 

Al- Khwarizmi: Kitab at Mukhtasar fi'i Hisab 
al-fabr wal-Muqabala, or Compendious 
Book of Calculation by C bmpletion and 
Balancing. Medina, I likmat jabr 4, 6. 
Princeton University Library, New Jersey, 
USA has a copy of this book. It contains 
algebra, integration, simple equations, 
surveying and testamentary regulations for 
divisions c it inheritances. 

Al-Stddiqi: Risala fi'I haudusa, or Treatise 
of Geometry. Suleyman iye library, Ayasofya 
2736, 

AI-Tusk Al-fabr wa'l-Muqabala. Vatican 
l ibrary 317/2. 

Umar al-Khayyam: RisnliifTl-barahm 'akt 
masa'it al jabr wo t niuqabah, or Treatise on 
Proofs of Problems of Algebra and Balancing. 
Cairo, Kiyada 898/3, Columbia University 
Library, USA also has a 13"' century copy 
from Lahore. 

Umar al-Khayyam. Mushkilat al-Hisab, or 
Problems of Arithmetic. Leiden 199. 

Chemistry 

Jahir ihn I lay yam Kitab al-Sttb'in, or Book 
of Seeeli ty Trentist s on Ah homy. Istanbul 
University ! ibrary, A\ 6314, This book 




contains: 'Al-Khawass al-Kahir', or Great 
Honk of Chemical Proper!iesVAl Mavva/.hy 
or "The Weights and Measures 1 ; Al Mizajl 
or 1 ‘I he Chemical t ombinalmn’; and AI 
Asbaght or "Ihe Dyes' 
fabir ibn Hayyan: Kittib h ab Kmiiyd. 
Vatican Library 1485/1, 

Al- Kindi: Kittib Kimiya' al-Ulr wa't-tas'idat. 
See 'Cleanliness' section. 

AI Pazi: dl Asrar, or 7 he book of the 

Secret of the Secrets, Istanbul University 
Library, Sarkis at L.* 77. and the National 
Library of Medicine, USA, MS A 33 item 
9. It contains a description of laboratory 
equipment. 

Story Corner 

Ibn Tufayl: Hayy dm Yatizan, or Alive* Sou 
of Awoke, Cambridge University Library, 
Call Number, KF.NSI.Y,5.c.91, printed in 
Egypt. 

Ibn Tufayl: Hayy Urn Yaqzan. Ld. by A 
Amin (1952); trails, by L F, Goodman. New 
York: Twayne Publishers, 1972. 

Market 

Agricultural Revolution 

Ibn al Awwam: Kikibal Fiiafui, or Book 
of Agriculture. Istanbul University Library, 
TV 5823 and Library of the Topkapi Palace 
Museum, Hazine 429. There is also a French 
copy in the Library of Congress, USA, 
entitled he Itvre Higrieulturc d' Ihti Awam. 
Library/Call Number S.493.1.1 8 14. 

Ibn al-Awwam: Kittib til hi lit hit or l.e tivre 
dc lagriculture. F.d. by Fuat Sezym; truduit 
de lArabe par | J Clemt-nt Mullet. Frankfurt 
am Main: Institute lor the History of 
Arabic-Islamic Science at the Johann 
Wolfgang Goethe University. 2001. 

Ibn Vahshiyya: hbbilahutu'n-nebatiyye, or 
Imgriadture nubuteemie. Ed. by Tavfik Fahti 
Damascus: Institul Fran^ais de Da mas, 

1995. 

Kusami: FitaluUiin Nabatiyye. or 77 k 
Book of Nabatean Agriculture, vols. 1-VH. 


F.d. by Fuat St/gm, Frankfurt; Inst it ut 
f’iir CI esc h ich Ee d e r A ra biseb I slam i schen 
VV issen sch a ften, 1984. 

Al-Masudi: Mu rut abdhahab wa Akuttfui 
abjawhat; or Jhe Meadows of Gold and 
Quarries of Jewels. Sakarya University, 
llahiyat Faculty Library; 193. The Library of 
Congress, USA also has a copy. Library/Call 
Number D17.M32. 

AI Masuda: Muruj uldhahab wa Ma'odiu 
abjawhan vols. I VI, Ed, by Muhammad 
Muhyiddin Abdul ha mid, Al-Maktaba al 
I icarat al kubra, 196-4. 

Farming Manuals 
and Ecological Balance 

Ibn al-Aw wain: Kit ah abFilaha. See 
Agricultural Revolution’ section. 

Water Management 

Al-Karaji: Kitab lot that abtniyah ab 
khafiyyat, or Extraction of Underground 
IVofers, India, Patna, Oriental Public 
E ibrary at Baukipore, 2468/32, 

AI Maqri/i; Kitab (d Sttluk h Mari fat 
Uuwal al Muluk, or Book of tut ranee 
to the Knowledge of the Dynasties of the 
Mugs. Pub by Said A I Ash our. Cairo: 
Matbaat Dar al-Kutub, 1970. i he Library 
ol Congress, USA has a I9 l!l century eopy 
of this hook, entitled Al Tibr al Masbuk 6 
Dhayl al Sultik. Library/Call Number DT96. 
S25.l897.Arab. 

Al Nuwayri: Nihayat al Arubf Fumm al 
Adah, or 7 lie Arab Art of Manners. Cairo: 
Daral Kutub al-Mifiriyah, 1923. 

Raising Water 

Al Jazari; Al-famV barn ab Jim abNrtfi' wa 
sinaht abHiynl. See ‘Clocks’ section. 

Taqi al-Din: Turuej al-Saniyya fi td-Alut 
al-Ruhaniyya, or the Sublime Methods of 
Spiritual Machines. Daral kutub, 

Miqat 4, 

Dams 

AI - idri si: Nuzhut abMushtaqp ‘khti rak al ■ 
Afaq or AbKitab al-Rujari, or A Recreation 
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for the Person who Longs to Traverse the 
Horizons or Book of Roger Suleymaniye 
Library, Hus rev F*asa318, Rome 1592, re¬ 
ed. by I li at Sezgin, 1992. A copy is found 
at The Karadna Biblioteka Sv. Sv. KiriL 
i Metodii (NBKM), Sherif Khalil Pasha 
Collection St Cyril and St Methodius 
National Libraries, Bulgaria. 

Windmills 

AI Masudi: A hind aldhahab wa Maadin 
al fawhar See Agricultural Revolution' 
section. 

Trade 

I bn Hawqal: Kit ah al-Masalik wa-al- 
Mamalik, or The Book of the Routes of the 
Kingdoms, or Opus geogmphteum nurture 
Ibn Haukat (Sural al-ard}. lid. by j 11 
Kramers. 1-2, Lugduni Batavomm, 1938 
1939; re td by Fqal Se/gin, 5992, 

Commercial Chemistry 

I bn Bad is: Untdat al-Kuttab wa 'L'tidat 
Dhawi al-Albah See 'Carpets section. 

Al-Kindi: Kitab Kimiya' al-'itr wa't-tas'idat. 
See 'Cleanliness' section. 

Paper 

I bn Radis: Untdat al-Kuttab wa ‘Uddat 
Dhawi at-Albab. See Carpets section, 
ihn i [awCj.il: Kitab al- Masafik wa a I 
Mamatik. Sec Trade' section. 

Pottery 

A3 Maqrizi: Kit ah ai-Suhtk ti Ma’rifat Duwai 
a! Muluk, See 'Water Management'section. 

Hospital 

Hospital Development 

Tbn Jubayr: Rihht Urn fubayr, tir ihc Travels 
oj ihn Julmyr Vale University i ibrary, USA. 
bngli.sh copy. Library/Call number 1 o< 14 I 
lb342 1852. Trans, from the original Arabic 
by R ) Broad hurst, with an introduction 
and notes. New Delhi: Good word Books, 
2001. c2003. 

I bn Sina: Al-Qfinun ji al-Tibb, or CotV 1 
oj Laws in Medicine, referred to as (be 


Canon. Then? are many old copies of ibis 
book in circulalion. Suleymaniye Library, 

3 tekimoglu 580. Copies (one in Latin) are 
also in Princeton University. New Jersey, 
USA. Library Numbers 1079,1080.3081, 
1082 and 1083 are kepi as a part of the 
Garrett Collection, 

Ah Khujand i: Al-Talwih ti-Asmral- Tanqih 
or ionifib al-Maknun . Vatican I ibrary 305, 

Instruments of Perfection 

Tbn Zuhr: Kttab ai-Tuistr ft ul-Mudmvat 
wa al-Tadhir, or Book of Simplification 
Concerning Therapeutics and Diet. 

AI Zahraivi: AL Tasrif H mati ajiza hr; at 
Unit if- See Cleanliness section. 

Surgery 

I bn al Quth Kitab al L 'nuiafi sinadt ai- 

jirohu, or 7Ac boundatiou. Suleymaniye 

I ibrary, Hekimoglu 579. The Wellcome 

Trust Library, London, UK has a copy of 

this book which has been translated as A 

Pillar in She Art of Surgery. Library Number 

Wellcome MS Arabic 431. 

tbn al Quff: Al-Shafi fi al iihh. Vatican 

[. i I Trary, Appent \ ice 18 V 

[bn Sina: Al-Qanunji af-Tibb. See 'Hospital 

Develop ment' section. 

Al-Ra/i: Kitab Al-Hnwi , or Liber coalmens. 
Library of the Topkapi Palace Museum, 
Ahmed III 2125, The National Library ot 
Medicine, USA also Iras a copy. It is the 
oJdesi manuscript kept by the library and 
the third oldest Arahu medical manuscript 
known So far. The book is dated 1094 CE. 

I ibrary Number MS A17f. 

Al-Zahrawi; Al-Tasrif ti-num djiza dnal- 
taahf See "Cleanliness' section. 

Blood Circulation 

I bn Nafis: Shark Tashtih al-Qanun, or 
Commentary on the Anatomy of the Canon 
ej Avicenna. Suteymardye I ibrary. Fatih 
362b. ihc N at kii i a I I. i I >rar y c 4 Med i c: i ne, 
USA has two copies of this book. 1 ibrary 
Numbers MS A 21 and MS A 56. 





ibn Sim: At-Qamm fi al Bibb. See 'Hospital 
I Jevdopmeni 1 section, 

Ibn Sirta's Bone Fractures 

Ibn Nabs: Shurh Tashrih al Qanun. See 
'Blood t..!ireulat ion' section. 

Ibn Sim: Al-Qamui f\ at-Tibh. See "Hospital 
Devek ipm cut* seel it m. 

Ibn Slew: Kitab id-Shifa\ or 7 he Book of 
One, Hailing or Remedy from Ignorance. 
Library of the Topkapi Palace Museum, 
Ahmed Ell 3261. The University of 
Michigan, Near Last Division, USA has 
some parts of a copy ot ibis book, entitled 
al-1 abi' iyyat (al-Shifa')", This Arabie copy 
covers Islamic philosophy, and pari of Ibn 
Sims til-Shifti, U contains the following 
sections: book 2, ut-Sama' t;w al alain (on 
the heavens and the earth): book 3. Ilm at- 
Natmt (on plants); book 6, Kitab al-nafs (on 
lhe soul); book 8, al Htiyawan (on animals). 
Library/Call Number I ley worth -Dunne 
manuscript No. 65. 

Ibn Nina: A viren mis Pc Ammo: Being the 
Psychological Pori of Kitab al Shift, or Kitab 
al-Shija: al-fnnn a t-scidis mrn til tubiiyyat ten 
huwa kitab id nap. Ed. by Fa Hurrah man, 3 r,J 
edn. University of Durham, 1970, 

Al-Majusi: Kamil at Si nab ot-Tibhiyyn. 
Library of Topkapi Palace Museum, Ahmed 
III nr. 2060. Vatican Library 314. 

Notebook of the Oculist 

Abu al-Farag (Bar Hebraeus) 77jc Abridged 
VcrsruN uj ,r Jhc Book of Simple Drugs' of 
Almmd lint Muhammad Al Ghoftqi. Trans, 
and ed. by M Meyerhof, G P Nobby; re¬ 
ed. by Lual Se/gin. f-rankfurt; Institut 
fur Geschichle der Arahisch- Islamischen 
Wi.ssetischaften, 1996. 

Al C ihaliqi: Al - Marshal Jd ol-kuhl, or l he 
Right Guide in Ophthalmic Drug. Barcelona: 
La bo rati >i res du Nord de IT.spagne, 1933. 
Al-Gbalkp: "/exts and studies. Ed. by Fuat 
Sezgin; pub. by Mazen Amawi, Carl F.hrig- 
Eggert, Hckhard Neubauer. Frankfurt: 
Institut fin t lescbichtc der Ambisch 


Lsiamischen Wissenschaften, 1996. 

Ibn Isa: Tadhkirat ai-Kahhalin , or 
Mir nor a tidum Book tor Ophthalmologists 
or Notebook of the Oculist Vatican Library 
313. Trans, into German by 1 I iirsehberg 
and I I ippert (Leipzig, 1904)„ and into 
English by C A Wood (lhe tadhkirat of Ali 
ibn ha of Baghdad, Memorandum Book of 
a IQ' 1 ' Century Oculist. Northwestern UP, 
Chicago, 1936), 

Ibn Nalis; Al Muhaddidfi tibb al ‘Ay* I, 
Vatican Library 307, 

Herbal Medicine 

Al- Dim war i: Kitab al-Sabat, or The Book 
of Plants. Ed, by Bernhard lew in, LTppsala 
Wiesbaden: A B Lundeguistska Bokhandchi 
1933. 

AI - Gin a I i q i: Kitab al-adwiya al Mufrada. or 
7Jie Book of Simple Drugs . Cairo: Egyptian 
University, 1932-40. 

Al C.bafiqi: Kitab jami " al-Muf radat, known 
as Materia Medial. 'Ihe Bodleian Library, 
Oxford, L T K has a copy of this book. 
Abridged by Bar Hebraeus; ed. by Max 
Meyerhof and George P G Sobhy. Cairo: 
Cairo Medical Faculty, 1937 38. 

Ibn al-Baytar: Ki tab-al-fund fit Adwiya al - 
Mufrada, or Dictionary of Simples Remedies 
and Pood . Suleymaniye Library, Da mad 
Ibrahim 929. Ihe Wellcome Trust Library, 

1 tmdoti, UK has a copy of this book, It 
is dated 18 th century, I ibrary Number 
Wellcome MS Arabic 429. 

Ibn Samafun: fa mi al-adwiya al-Mufrada, 
or Codec Hem of Simples, Medicinal Plants 
and Resulting Medicines. Pub. by Fuat 
Sezgin. Frankfurt am Main: Institute for 
the History ol Arabic-Islamic Science at the 
Johann Wolfgang Goethe University, 1992. 

Pharmacy 

Al-Biruni: Kitab u{ Saydana fi't-tib, or Book 
of Medicines or Book of Pharmacology. 
Suleymaniye Library, Izmirli 1, 4173. 

Ed. and pub. with English translation by 
Hakim Mohammad Said; introduction. 
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commtnurj and evaluation by Sami K 
Hamarnch, 1 -2 „ Karachi, 1973. 

Al-IIarawi: Kitab iit-Ahniya Vin htufa'iq 
at Adn iyu. or tin: foundations of the True 
Properties of Remedies. Pub, In Huai Se/gin. 
Frankfurt am Main: Institute tor the 
History of Arabic-Islamic Science at the 
Johann Wolfgang Goethe University, 1996, 
Ibn al-Baytar: Kitab-ai-Jmm fit Adwiya al- 
Mufrada. See '1 ferhal Medicine section. 

Ib<ii aJ-Waftd: Kitah al-Adwiya t or l he Book 
of Si tuple Drugs. Huh. by All mad t iasan 
Basaj. Beirut, Lebanon; Daral Kulubal 
llmiyah, 2000, 

Ibn Sina: Al-Qtlmmji of Hid?. See 'Hospital 
Development 1 section. 

Ibn Sina: Kttab o-Shift}'. See 'Ibn Ninas Rone 
Fractures' section. 

At- Kindi: Aqralmdhin, or Medical 
Fitmutlary Suleyman iye 1 ibrary, Ayasofya 
3603* 

Al-Razi: Kitah al-Man$uri r or l iber 
alnuinsorts. "I he manuscript was written 
for the Iranian prince Abu Salih al- Mansur 
a bn Ishaq in 903. The National Library of 
Medicine, USA has a cops of this hook 
which has a diagram of ventricles of cel Is 
in the brain. The copy is dated 17" 1 century 
Library Number MS A 28. 

Al-Zahrawi: Al Tasrif li man Vijj/a an al 
taalil, See ’£ 'leardiness' section. 

European Medicine 

Ibn a I fazzar: Zad al Musa fir, or 7 he Guide 
for the 'traveller Going to Distant Countries 
or Travellers Provision, known in Latin as 
the Wfl/rcum. Trans, and ed, by Gerrit Bos: 
Pub. London and New York, began Paul 
Internal ion ak 2000. 

Jbn al-Thahabi: Kituh al Muh, nr Vit Book 
of tVfifer. A copy oft he manuscript is kept 
in "i lemceii, Algeria, 

Ibn Nafis; Al-Shamil f al-Tibh, or 
Comprehensive Book on the Art of Medicine. 
Istanbul, Koprulu Library, 1. kisim, nr. 
987/1. Vatican Library 306. The National 


I ibrary ol Medicine, ISA has a copy of this 
book, entitled Kit ah al A Uijiz t and Kikibal 
Mujiz fit al filth, or the Complete Book on 
Medicine. II may have been copied in the 
] 7 lh century, it has a diagram ot an eye and 
visual system and a diagram of diagnosis by 
pulse, I ibrary Numbers MS A 43, MS A 44 
and MS A 444. 

Al-Majusi: Al-Kihalah (tibb ah'ttyan) 
fi Kit ah Kami! al-siact ah at-tibbiynh al¬ 
ma ruf bi-at-Malaki, or 77ie Royal Ihiok y 
also known as the Pantcgnf Pub. by 
Muhammad Zatir VVafai; Muhammad 
Rilwwas Qid’aliji, Damascus: Wizarat 
a I Thaqafah, 1997. I he Wei It c >me I rust 
library, London, 1 K has two copies of 
this book. I he sc are stored in the Haddad 
Collection, libraiy Numbers Wellcome MS 
Arabic 409 and 410. 

Al-Zahrawi: Al-Tasrif li-nuttt djiza 'an at- 
taalif See 'Cleanliness 1 section. 

Ber n a id Q u a r itch (li r m): A rathe Science 
amt Medicine: A Collection of Manuscripts 
ami Party f Tinted Books Must rating the 
Spread and Influence cl Arabic fanning 
in the Middle Ages and the Renaissance. 
Bernard Quaritch catalogue I 186. London: 
Bernard Quaritch (1993?). 

Town 

Bookshops 

Ibn al Nadim: Hhristal-Vlum, or the 
Catalogue or Index of the Sciences. 

Suleymaniye I ibrary, Seb id All Pasa 1934, 

A German copy is in the University of 
Michigan Library, Near Fast Division, 
Library/Call Number Pf7521,113 N14 1871. 
English translation by Bayard Dodge, New 
York: Columbia University, 1970. 

Fabulous Fountains 

Banu Musa Brothers: KiUib al hiyai af 
Hiuulasiycdi. See ‘Trick Devices' section. 

Public Baths 

Ibn Battuta: Al Rihla , or ihc journey. Public 
Library of CCambridge has a 19 l!l -century 
copy. Library Number 890.8 C)7p no-.I, 





A at hors and Treatises 


World 

Planet Earth 

AI-Riitlani: Kttah al-Zij al-Sahi', or De 
scietitia s tel In rum - De tinmens stellar uni 
et modbus, or TheSubiiin Tables. Tunis, 
Zaytum 2843. Cambridge University 
Librai y, UK lus a Latin copy called 
De sclent ui stellarmn litter, ant i aliquot 
uddilivmbm lotmnis Regiomontnni. II was 
published in Bologna, 1645. Library/Call 
Number Adams.6.64.4, Al-Rattanis Kihih 
al-Zij tilSabi was Ira ns, by C A NaVUno, 
1899-1907. 

Al-Bimni: Kittib ft ifrad al Maqalfi inur 
al-azlal nr Slitfc/mvi" or Gtwinouks India, 
Patna, Oriental Public library at Ban Li pore, 
2 168/36. 

Al-Biruni: Al Qtttiun al-Mus'udi ft'l- 
hayh wtii jiujuin. or Mas'udk Canon ait 
As/run on iy uttd Astrology. Suit) maniye 
Library, Carullali 149H, 

Ebn Hazin: Af-Tus/ ftl-Mitlal mi n/ idnwi 
ivii'tt-tuhiil or Conclusion on She Nations. 

Ed. by Muhammad Ibrahim Nasir, 
Abdurrahman L'mayra. fiddah: Maktabatu 
Ukaz, 1982. Cairo, 1-5, 1317-1321 h 
[ 1899-1903). Cambridge L niversity 
Library, LISA has a copy of this book, 
l ibrary/( ail number Moll. t21.b.5t). 

I bn Yunus: Al-Zij td f takimi , or The 
Hakemite t ables (not all of which seems 
to have survived). C. Caus&iu, le lu re 
de la grande table h nkem i I e'J n Not ices a 
ext mils ... vis (1804), 16 240. 

Al-Khujandi: Rtsala 6 ttishih al-mayl mi 
dftf rtJ-buW, or Treatise an Determining the 
Declination ami Latitude of Cities with More 
Accuracy. Beirut, t Ireek Orthodox School 
Library 364/1, 

Surveying 

Maslama al-Majrili: Ruthut ATflakim , or 
lhe Ranh of the Wise. Istanbul, AB Fmiri- 
Arabi, 2836/2. 

Earth Science 

AlBiruni: Kitab Al-Jattiahirfi Mari fat al 


fawn ft ir, or Treatises on flow to Recognize 
Gems, Library of I he Topkapi Palace 
Museum, Ahmed 111 2047. Ed by Fuat 
Sezgin, Frankfurt am Main: Institute tor 
the History ol Arabic Islamic Science al (he 
Johann Wolfgang Cioethe University, 2001. 
Al-Biruni: A/-QftNUfj al-Masttdi ftl-hayh 
wifl-mtjitm. Sec ‘Planet Earth" section. 

I bo Sina: Kitab a Shifa. See I bn Sinn's Bone 
Fractures' see Hon. 

Ikhwan al-Safa I Brothers ot Purity): 

Rnsiiib or Epistle s. Vatican Library 1608/L 
Princeton University Library, New lersey, 
L-SA, Library Number 1 129 (Garnett 
(Collection). 

Al-Kindt: Risatafi anwa al-jawnhir al- 
thummah waghuyriha, or Treatise an 
Various Types Of Precious Stones and Other 
Kindt Of Stones. 

I he Letters (Rosail) of di Kindi al falsufiyya. 
Ed. by M A H Abu Kidah. Cairo: Mat baa to 
] lassan, 1978. 

Masawayh: Kit oh nl-jawahit mi-Sifatiha wa¬ 
ft ayyi Rah id in Hiyo, wo-Sifat al-Ghawwasin 
wa-al-Tujjar t or {tents and their Properties, 
Iht Wellcome Trust Library, Lem don, UK. 
has a copy ol this hook, published in (Cairo 
in 1936. ll is also published hy Abu Zaby: 
Ai-Majma al-lhaqsdi, c,2(X)l, This hook 
has been translated as Dispersed Gems on 
Perfumes According to their Properties and 
Quarries U 'here 'They Were hound. Library 
Number Wellcome MS Arabic 468 (part of 
the Haddad Collection). 

Natural Phenomena 

Al - Bir u ni: A l-Qanitii at-Mas udi ft, 7 -hay a 
wa'l-nujuni. See Planet Earth’ section. 

I bn al-Hailhiim: Kitab at-Mmazir, or Rook 
of Up tics, See ’'Vision and (Cameras’ section. 
Ibn Hazm: Al hast fit-Milhii See 4%ne( 
Earth’ section. 

Al-Kindi: Risala fTl-illa td-fiula lil-madd 
wa'l-jazr , or Treatise on the Efficient Cause 
of the Tidal Plow and Ehh . Oxford, Bodleian 
Library* 3 877/12. 
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Al-Kindi: Risala fi 'dint al-tawn til ttznuj 
ultadhhi yam Ji'l-jawwfi phut al-samu, or 
treatise on the azure colour which is seen in 
the air in the direction of the heavens and 
is thought to he the colour of the heavens. 
Sulcymamye Library, Ayasofya 4832/2. 

Geography 

A] Bakri: Kdab td-Alasalik wal-Mamalik, 
or Book of Highways and of Kingdoms. 
Cambridge University Library, UK has the 
original text of the book by Abu L'hayd Al 
Rukrl (1041}— |«uy4). The book also contains 
translations in Latin and Polish, published 
in 1946. Library/Call number 690:01 ,b. 17.1. 
Al-Blruni: Alba uni's India: An Account 
of the Rdigic n, Ph dost >phy ; Utera fare. 
Geography Chronology, Astronomy, 

Customs. Laws, and Astrology of India 
about A.D, 1030, vot. I tl. Trans, by Edward 
G. Kachau; ed. by Fuat Sezgin. Frankfurt: 
Insiitul fur Geschichte der Arabisch- 
hlaniischeu Wissensehaften. 1993. 
Al-Biruni: Ihe Determination of the 
Coordinates of Positions for the Correction of 
Distant vs Between ( dies: A Translation from 
the Arabic of Al-Bii uni's kittlb tahdid nihayat 
ui aniakin litashth masafat td-masakin , lid. 
by Fuat Sezgin; pub. by Mazen Amawi p 
Carl EhrigEggert, Eckhnrd Neubauer. 
Frankfurt: InstUnt ifTir Gesehichte der 
Arabisch - islamischen Wissenschaftm, 

1992. 

Ibn aJ Nadim: Bihristid-Ulum. See 
1 Booksh o| is sec tic jii. 

I tin jubayr: Rihlat Ibn fubayr. See 'Hospital 
Development section, 

AI Id risk Nuzluit id-Mushtaq f "khtimk al 
Afacj. See 'Dams' section. 

Mahmud kashgharii: Dinum Lugat it 
lurk, or Compendium of Turkish Dialects. 
Istanbul, 1915-1917. 

AI |ahiz: Kittlb al-lluldan, ECighdad: 

Matbaat al-Hukumah. 1970. 

Al-Khwarizmh Kitab Surat al-Ardh nun 
al-nmdun waijibal wa't-bihur wa’l jazafr 


wa'l-anha, or Book of Geography: A Picture 
Book of the Earth , Cities, Mountains, Seas, 
Islands, and Rivers or Ihe l cum of the Earth . 
German translation entitled Das Kitab 
Surat al aid, dcs Abu Cnfar Muhammad dm 
Musa td-Khumnizmi, hvrausg. L uikum dcs 
Bibliotheque de ITJniversite et Regionale in 
Strasburg (Cod. 4247) von Hans v, Mzik. 
Wrna, 1345 b. Wien 1926. 

AJ-Muqaddasi: Ahsan al-Ttuiusim fi Mdnfat 
al-Aqulim. See 'Libraries section. 

Al-Vaqubi: Kitab at-Bidthm, or Hook of 
Countries, Istanbul University, Islam 
Araslirmalari Library, 1262, and Yale 
l niversity Library, USA, I ibrary/Call 
Number Geography- E-olit> I>4737. 

Yaqut: Mu jam al Buidnn, or Dictionary of 
Countries t 5. Beirut, 1374-1376 h, (1955 
1957). Cambridge University Library, USA 
has a copy of this book, dated 1966 and 
published in Egypt. Library/Class number 
Moh.2H0.bL 

Maps 

AI Id risk Nuzhat id-Mushtmj fi khtirak al- 
Afaq. See ‘ Dams' sect io n. 

Pin Reis: Kitab i Bahriye, or Vte Book of 
Sea Lore or Vie Book of the Mariner or Ihe 
Naval Handbook, Kd. by Ertugrul Zdkai 
Okie; transcription Vahii Cabuk; Turkish 
text Vahii Cabuk, Inlay I hi ran; English 
text Robert I Vagner. Ankara: Culture and 
Tourism Ministry, 19R8. Istanbul. Koprulu 
Ahmed Rasa, 171, 172. 

Travellers and Explorers 

Abu al-Eida': Tiiqh im al Buldtin, or Survey 
of Countries. Library of (he Topkapi Palace 
Museum, Ahmed HI 2H55, Bodleian 
Library, Ox lord. Uk has several copies of 
this book from the I8 rh century. 

Ai-Biruni: Tahdhht nihayat al-anuikbt U't 
tashihi nuisufat al-masakin. Ed. by Fuat 
Sc /.gin; pub, by Ma/.en Aniawj, Carl Ehrig- 
Eggert, Kekhnrd Neubauer. Frankfurt: 
lnstitul tiir Geschichte der Arabisch- 
Jslarmschen Wissenscbalten, 1992. 




Ibn Battuta: Al Itihlu. See'Public Baths' 
section, 

Ibn Jubayr: Rihhit Ibn }ubayr. Sec 'Hospital 
Development' section. 

Ibn Khurrathdhbih: Al-Mosalik wal 
Mumutik, or Hook of Ramis amt Provinces, 
or t-L livre ties routes et lies provinces . Ed. 
by Casitiiir harhier de Meynard - JA (6). 3, 
1865,5 127; re cd, by Fuat Sc/gin, 1992. 
Cambridge University l ibrary, USA has a 
copy of this book, dated 1889. Library/Class 
Number Muh.280.c.28. 

Al-Muqaddasi: Ahsan al- Taqasim fi Martfal 
at- Aqa hr n. Set 1 ' I ,i h ra ried sect ii >n, 

Al Wqubi: Kit oh a!-Bullion. See 
Geifgrapby’ sec t i on. 

Yaqul: A In'jam al Huhitir r. See'Geography' 
section. 

Navigation 

Al-Masudi: Munij ul dhahub wa Maudhi 
al-fawhar. See 'Agricultural Revolution" 
section. 

Al-Qibjaqi: Kitab Kattz al-Tttjjdrfi 
ma'rifiU al-Ahjnr, or Vie Rook of Treasure 
for Merchants who Seek Knowledge of 
Stones. The hook was written in 1282 and 
dedicated to Sultan Qalauii. It is referred 
to and discussed in li A Rosen 1 eld and F. 
Thsanoglu, Mtithematiciam, Astronomers 
a mi Other Scholars of Islamic Civilisation 
amt their IVurts (7th 19th c.). Istanbul: 
IRCICA, 20U3, No. 649. 

Pin Reis; Kitab i-Ruhriye. See 'Maps 1 
section. 

Weaponry 

Ibn Arattbugha al-Zardkash: Armoury 
Manual, Ed. by Fuat Sc/gin, Reproduction 
from MS Istanbul, Library of the Topkapi 
Palace Mo set] in, Ahmed Hi 3469 (tols. 

33a-39a). Frankfurt am Main, Institute for 
History of Arabic hi am ic Science at the 
Johann Wolfgang Goethe University, 21)04. 
Al-Rammah: Kitab Al-Tuntsiyya wtt At-Mm 
msib Al t larhiyya. or Vie Book of Horse¬ 
manship and Ingenious War Devices. It is 


also called Tuft fat al-Mujah idin fi at-Amal 
ini Mayadin. Sukyinaniye Library; Aya- 
sofya 3799 and Nurosmaniye 1 ihrary 2294. 
Otncri: A Muslim Manual of Uitjr, or Tufrij 
at-kurub fi tadbir al-hurub. Ed, and Iranv 
by George T Scanlon, Cairo: 1 he American 
University at Cairo, I96L 

Social Science and Economy 

Ibn Khaldun: Ai-Muqatldimah. or 'lhr 
introduction. Istanbul University Library, 
Arabic. 2743, S33. The Library of Congress, 
USA also has a copy. I Lbrary/Call Number 
DJ 6.7.123.1879, 

[bn Khaldun, 'the Muqciddinwh: an 
Introduction to History, Ed. by N J Dawood; 
trails, by Eran> Rosenthal, London: 

Rout ledge and Kegan Raul, 1978, 

Post and Mail 

Al Nuwuyri: Nihayai al-Arab fi Puriim at 
Adah. See 'Water Management’ section. 

Universe 

Astronomy 

Al-Battarti: At-Zij ul-Subi. See "Planet Earth' 
section. 

Al biruni: Kitab ai-Tafliim ti-ava'it smaat 
ol-tanjim, or The Book of instruction in the 
Elements of the Art of Astrology. Eld. by Fuat 
Sezgin; trans. by R, Ramsay Wright. Frank¬ 
furt: Inst nut fur Geschicbte der Ambiseb 
ldam ischen W issenschaften, 199B, 

A! Fa r gharri: Kitab f Ht i rah it at Su t ? ia n -iyah 
wa Iowanh Ihn ni Nujsmn or Compendium 
of Astronomy. Suley maniye Library, 
Ayasofya 2843/2. 

Al- Eargliani and Al-Battani: Texts and Stud 
ies. Collected and Reprinted by Fuat Sczgin 
in collaboration with Mazen Amavvi, Gar I 
Ehrig-Eggert, Eckhard Nt-uhauer. Frank¬ 
furt: Institut fur Geschichte der Arabisch- 
Islamischen Wissenschaften, 1998. 

Ihn al-Shatir al-Muwaqqit: Kitab Nihuyut 
at-sid fi Tashih al-Usul or Limit of Desire in 
Correcting principles. Cairo, Teymur riyada 
154, 
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I bn Rushd Tahafiit al-Tahafut, or The 
ttKohercnce of the Incoherence, Pub. in 
Cairo, 1303 h (1S86J. 

Jbn Yunus.: Al '/Jj til-Kabir al-Hakimf or the 
Hakemite Tables, See "Planet Larth 1 section, 
Al-Zarqali: Kitab al-amat biT-safihti al- 
Zijiyyti, or Book oj Operations by Maws of 
Tympanum ofZijes, Suleymamye 3 ibrary, 
Fsad Efendi 267171. 

Observatories 

Abu Man sour: A! Zij al AhimtaJtivi, or 77k' 
Verified tables. Spain, Esconal Library of 
the St laurentius Monastery II, 927. 

Astronomical Instruments 

Al-Rattani: Al-ZJj al-Sabi, See Planet F.arth* 
section. 

AJ-Halabi: Bughynt al-TulabJifanud bil rub 
ul-mtruUib, or Arms of Pupils on Operations 
with the Quadrant of Astrolabe, Leiden, 
University Library I0QI/S. 

AI I famawi; Ad Durr al-Ghtirib fil uni til 
hi dot rat al-tayyib, or Rate Pearls on 
Operations with the Circle for finding Sines. 
Leiden, University Library J87b/4. 

\ii al-Din al-Wafai: Al-Nujum td-Zahiral 
fi amul bil rub al Muqantamt , or Brilliant 
Stars on Operations w-ilfr the Almuamtar 
Quadrant. Suleymaniye Library, Fatih 344 K. 

|abi] ibn Aflah: Kitab id-1 huh, or Book of 
Cosmology. 

Jabir ibn Allah: hlah al A Tajistk or 
Correction of the Almagest of Ptolemy, 

Bei l i ii, Slaatsbi b l itith ek St ate I.ibrary 56 5 3. 
Al-Khujandi: A/- Rahvih !i-Asrar af Tatujih. 
See Hospital Development 1 section. 

Shihab al-Din al Haniawi: Musail 
liandiisya, or Geometrical Problems. Cairo, 
Riyada 694, 

Al-Sufi: Sim r (jr al Kawnkih al-Tlmbit, or 
Book of fixed Stars. A ] 7"'-century Arabic 
copy is kept at Suleymaniye Library, Fatih 
3-122, and the Library of Congress, USA. 

7ac|i al Din: Turuq ai-Saniyyafi al Alat at 
Ruluwiyya. See 'Raising Water 1 section. 


Astrolabe 

Al Biruni: Al lshabfi Sa licit al Vsturlobe. 
Turkey; Diyarbakir Public Library, 403/3. 
AI-Bitruji: Kitab al-Hayhh or Kitab at- 
murtaTsh fi l-haya, or Book of Cosmology. 
Library of the Topkapi Palace Museum, 
3302/1. A 16"-century Latin translation 
of the manuscript is kept at Cambridge 
University Library, UK, 

Al Fai phalli: Kitab ft sauat al astwlabe. 
Turkey, Kastamorm Public Library, 794-5, 

AI Farghani: Kitab h Harakat ut Stimawiyah 
wtt fawn mi Itm al Nu jam. See Astronomy' 
section. 

Ibn Isa: Risola ft a! Usturlab. Vatican 
Library, Cod id Borg Dili Arabi 217/3, 

Jamal al-Din al- liiriqi: Risulu fi mart fat al- 
lihpvim mi mnrifat ul-usturlah mi mawaqit 
ivn Tim ahkam af-Nit jam. Vatican Library 
1398/3. 

MashaAllah: Al Kitab aTinti'rufbil- 
sabf wa-1 ishrin, or The Book Known as 
Twenty-Seventh, or De saentw mot us 
orbis, Miissahalue de seientia mot us or bis. 
Noriinbergae. I51M; and Mussahathie 
de dementis et or bib us coclisitibus ., 
Noriinbergae, 1549. 

MashaAllah: Kitab sanat al-astuiiahat wal- 
amal hi ha. or Book on the Construction 
of Astrolabes and their Operations, or De 
eompositione vt utihtale astrolabii. 
Al-Ziirqab: Kitab al-a’nml bil-safiha al- 
Zifiyyn, See 'Astronomy 1 section. 

Arminary Sphere 

Dawud ibn Sulayman: Kitab dha( al-hataq, 
or Book on the Armillary Sphere. Cairo, 
Miqat 969/1 a. 

Jtfbir ibn A Nall: Blah al-Majisti. See 
'Astronomical Instruments section. 

lunar Formations 

Abu al-Ftda': Mukhtasar lankh Al-Bashar. ; 
or Concise History of Haitians. Turkey, 
Comm 1 Jasan Pasa Public Library 1178, 

Abu al Fida: Tiiqwini at-Bttldan, See 
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'Travellers and Explorers* section. 

Musi iu’A I lah: Al- Kitub nt r>j ti ritf b i 7 -sobi' 
vm-7 ishritu See 'Astrolabe 1 section. 
MashaAHyh: Kitob sonat ol ttsturfoluit wtTf 
amtil Him. See'Astrolabe 1 section, 

Al-Suti: Suwar til Kawakib al-lhubit See 
'Astronomical Instruments 1 section. 

Al Ttisi: Tiircuimi i Kitah-i Suwar til 
kawakib. Suleyntaniye l ibrary, Ayasolya 
2595 . 

Al-Tusi: At- Tmthkiru ft at-Hayh* Vatican 
Library 319/1. 

Ulugh Beg: Al-Zij, or Astronomical Tables. 
Suleyman iye I ibrary, Ayasolya 2692- 

Slars 

A1-Sufi; Siiivnrrrf-A'(intiAiJ'Mi/-77m&rr See 
'Astronomical Inst rumerits 1 section, 

flight 

Al HrUawsi: Sliaiimimi'h, or Book of Kings, 
Ankara National Library, B 530, The 
Bodleian S ibrary, Oxford. UK has a copy 
of this book. dated tram the 15 th century. 
There was another 17' 1 "-century copy tor 
sale at Bonhams Auctions, London, UK on 
6 April 2006. 11 remains with the private 
seller. 

[bn lubayr: tbn Jttbayr, See Hospital 

I >vc It ipme n 1 1 section, 
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A Thousand Years of Scholarship 

B i i.ovv is some essential information including names, birth 
and death dales, place of birth or work, and profession of many of the 
individuals mentioned in 1001 Inventions: Muslim Heritage in Our 
World. This is for your reference, to help you place together a thousand years 
of scholarship and learning. The names in bold refer to how these people 
were commonly known, as many of the scholars, coming from distinguished 
families, had long names. 


Abd al-Malik ihn Mar wan (c.646-705); the 
fifth caliph who ruled tmin Damascus (685- 
705). 

‘Abd a I Elahman III (891 961); the caliph of 
Cordoba, Spain (912-%]); a man of wisdom 
and painm of arts; founder of Madinat al- 
Zahra (a tily now in ruins) on the outskirts of 
Cordoba, 

Yahya ihn Abi Mansuur (y rh century); 
Baghdad, Iraq; astronomer at the court of al 
Mnitiuii. He compiled the so called At-Zijnl 
hhimtiihciti or The Validated Zij. 

Abu Abdullah al Rakri (1014-1094); Huelva, 
Spain; geographer and historian. 

Abu a!-Fida T (1273-1331); Hama, Syria; 
geographer and astronomer. 

Abu al-Wafa’, Mohammed al-Rouzjani (940 
998); Ru/iia), Baghdad, Iraq; mathematician, 
astronomer and geometrician. 

Ad Dakhwar (car ly 13 ,El ten lory); A leppt >, 
Syria; physician al al Nuri Hospital. 

Addard of Bath (c. 1080-c. 1160); Bath, 

I; ngl a n d; mat hem Eilk i a n, philost >pl rer. 

Albertus Magnus, also known as Albert 
t he G reat (1206 1280); Ravarj a, Genmny; 
scientist, philosopher and theologian. 

Alfonso X, also known as Alfonso the Wise 
(1221-1284); Spanish king of Castile and ! ton 


{1252 1284); son a i id success »r of l ei dinan d 

Ill, 

Archimedes(287 212 BO’);Syracuse,Sicily; 
astronomer. 

Aristotle (383-322 BCE); Stagirus, Greece; 
philosopher, 

Roger Bacon (1214 I 292); I khesicrJ ii gland; 
p| lysic i si , chemist and m at hemat k ian. 

Al Baghdadi, real name; Abu Mansur Ahr al 
Qahir ihn Tahir ihn Muhammad ihn Abdallah 
al-Tamini al-Shatfi, known as Ibu Tahir [980 
1037); Baghdad, Iraq; mathematician. 

Rami Musa brothers (9" century); Baghdad, 
Iraq; 5 bn Musa, I a far Muhammad ibn 
Shakir (800 873); geometry and astronomy; 
Ihn Musa, Ahmed ibn Shakir (805 873); 
mechanics; Ihn Musa, Al Hasan ibn Shakir 
(810-873); geometry. 

Al Italian!, Abu Abdallah Muhammad 
ibn Jabir, famously known as Albategnius 
(858-929); born in Harr an. Turkey and 
worked in Baghdad, Iraq; astronomer and 
mathematician. 

Baybars,a] Malik al-Zahir Rukn al-Din 
Bay bars al-Bunduqdari {1223-1277); Solhal, 
Turkey; Mam Ink sultan who rose Lo power 
from being a slave, ruled Egypt and Syria 
(1260 1277); defeated the Mongols at Battle of 
Ayn Jalut. 



Al-Biruni, Mohammed ibn Ahmed A I o l s I 
Rayhan (973—105CJ>; Harran, Turkey; 
mathematician, geographer, pharmacy, 
medicine, physics and earth science scholar. 

Al BitrUji, Nur ill Din ibn Ishaq (d-1204), also 
known as Alpetragius; Morocco and Seville; 
astronomer. 

Tycho Brahe (1546- 1601); Skane, I )enmark; 
astronomer and engineer 

N icol a ns Cope rn k us, M i ki >1 aj Ki ipcr 11 i k 
or Nicolaus Koppcrnigk (1473-1545), 

Thom (Inrun), Poland; astronomer and 
mathematician, 

Al-Dimashqi (1256-1327); Damascus, Syria; 
traveller and explorer. 

Al-Dinawari Abu Hanifa (d.895); Andalusia, 
Spain; botanist. 

Ed wa rd I(12 39 1307); k i ng of H ngla [id 
(1272 1309); went on crusades to Acres 
(1271-1272); on his return he built castles on 
the Mu si i an plan, using the bar ba can design. 

Queen Eleanor (1244 1290); Castile, Spain; 
daughter of Fernando UR king of Castile and 
Leon; she married King Edward I ol England 
in 1254, 

Euclid (325BC 265BO; Alexandria, Egypt; 
mathematician. 

Al-Farabi, Abu Nasr (870-950), also known 
as Alpha ratios; near I arah* Khazakhstan but 
flourished and worked in Iraq; philosopher 
and music theorist. 

Al-Farghani, Ahu-al-Abbas Ahmad ibn 
Kathir, known as Alfraganus (d86l); Fargha 
na. Transoxiana; astronomer and surgeon. 

Muhammad al-Fat ill. famousl\ known 
as Meh met! 11 or al Fail h {1432 1481); 
Adrianople, Thrace. Turkey; Ottoman sultan 
who ru led from Con stai it i m>ple (145 ] 1481); 
conqueror of Constantinople, 


AI-Fa/ari, Abu Abdullah Muhammad ibn Ib¬ 
rahim (d. c. 777); Kundti i , AI ghanist a n; mat 1 1 
emalician, philosopher, poet and astronomer. 
The first Muslim astronomer to construct 
astrolabes, 

Leonardo Fibonacci (1170 1250); Pisa, Italy, 
mathematician. 

Fatima Al Eihri (9 ,h century); nicknamed 
Urn al-Banin or The mother of children; 3 be/, 
Morocco; art and budding patron, founder of 
al-Qarawiyin University, Fez. 

A! Firdaivsi, Abu al-Qasim Mansur (940- 
1020); Korasan, Iran; historian and chronicler, 

Fredcnek II (1194-1250), king of Sicily 
(1198- 1250); Roman Emperor (1220-1250). 

Galen, Claudius (c, 131 206); Pergamum, 
Greece; physician. 

Gerard of Cremona (c. 1114-1187); 

Lombardy, Italy; translator, 

AI GhatiqL Muhammad ibn Qassouni ibn 
A si am (d.l 165); physician, eye surgeon and 
herbalist, 

ALGhazali, Abu 1 lamed, known in the West 
as Algazcl (1058-1128); Khorasan, Iran; 
philosopher and theologian. 

Al-Hakam I ruled Cordoba (796-823). 

AI Kakam II (915-978); Cordoba, Spain; son 
of Abderrahamn 111; ruled a I An dal us from 
961 to 978; famous for his library. 

Ahmad al Halabi (d. 1455); Aleppo, Syria; 
astronomer, 

Abu Bakr ibn al -Sarraj al-Hamawi (d.l 328/9); 
Hama, Syria; geometer, astronomer and 
engineer, 

Al HanhaM, L’aqi al Din (1236 1328); I iarran, 
Turkey; theologian; Quranic exegesis (fa/sir); 
hadith and jurisprudence. 

Abu Ishaq Ibrahim ibn Ishaq al Harbi (d.285); 
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Baghdad, Iraq; prominent companion and 
theologian of the Hanbali School of 1 hought. 

Ha rim a I Ra sh id (766 809); ihe 1i ft h Abbas id 
caliph, who ruled from Baghdad (786-809). 

He is famously known lor his good relations 
with Charlemagne, to whom he sent a 
delegation with gills including a hydraulic 
organ. 

Hazarfen Ahmed Celehi {I7 lh century); Is¬ 
tanbul, Turkey; pilot flying in 1638 from the 
Galata tower near the Bosphorus in Istanbul, 
landing on the other side of the Bosphorus. 

Henry VIII (1491-1547); king of England 
(1509-1547), second son and successor of 
Henry VII 

Hippocrates (c.460-377 BCE); Kos island, 
i jreeee; physician. 

Hunaynibn Ishaq, al-Tbadi (808-873); 
Baghdad, Iraq; member ol the I louse of 
Wisdom; translator of Greek work into Arabic; 
physician. 

I bn Abi UsayhEah (dT27U); Damascus, Syria 
{p ra c t ised i n Egypt); ch ton ide r of ph vs it i a ns 
and pharmacists; physician and oculist. 

I bn Aqil, Abu Al Wafa Ali (1040-1119); 
Baghdad, Iraq; theologian of the Hanbali 
School of 1 bought and humanist. 

Ibn aJ Awwam (12 rh century); Seville, Spain; 
agriculturist. 

tbn al-Bay tar, Abu Muhammad Dia' al Din 
Abdullah ibn Ahmad (1197-1248); Malaga, 
Spain; physician, herbalist, pharmacist and 
botanist 

Tbn a) Faqih aJ l lamadhani (lO* centm y); 
Baghdad, Iraq; geographer and 1 ravel let 

Ibn al-Haitham Abu Ali al-Hasan (965- 
1039), also known as Alhazen; Syria, Egypt; 
physicist and mathematician. 

[bn al-Hajjj, Muhammad ibn Muhammad, 


Abu Abdullah (1258- 1336); Eez, Morocco; 
educationalist and theologian. 

Ibn al-Jazzar, Abu Jalar Ahmad b Abi Khalid 
(c.855 -955); Al-Qayrawn, Tunisia; physician. 

Ibn al-Nadim, Abual-I aiaj Muhammad 
ibn Ishaq ibn Muhammad ibn Ishaq (10" 
century); Baghdad, Iraq; bibliographer and the 
author of the Kitab al FiVinsf; bookseller and 
calligrapher, 

Ibn al-QufT Abu ] Faraj ibn Yacqub ibn 
Ishaq Amin al-Oawla al-Karaki (1233-1286); 
Damascus physician, 

Ibn al Saffar, Abu al Qasim Ahmed ibn 
Abdallah ibn Omar al-Ghaliqh best known 
under the name of Ibn al-Saffar, meaning 'son 
of coppersmith’ (d. 10.35); Cordoba, Spain; 
mathematician and astronomer. 

Ibn al-Shatiral-Muwaqqit (1304 1375); 
Damascus Syria; astronomer and timekeeper 
at the Umayyad Mosque of Damascus, 

Ibn al Thahabi, Abu Mohammed Abdellah 
ibn Mohammed ai-Azdi (d.l033);Suhar, 
Oman; physician and encyclopaedist, 

Ibn al-Wafid, Abu al Mularrif abd al Rahman 
(1008-1074); also known as Ahenguefit; 
Toledo, Spain; physician anti pharmacologist. 

Ibn Badis, al-Mu izz (1007-1061); Tunisia; 
historian, scientist, chemist and ruler of North 
Africa (10I6-1U62). 

ibn Bajja, Abu Rakr Muhammad ibn Yahya 
ibn as-Say’igh, known as Avempace in the 
West (d.l 138); Saragossa, Spain; philosopher 
and physician. 

Ibn Bassal, Abu Abd Allah Muhammad ibn 
Ibrahim al fulaytuh (1085); Toledo, Spain; 
botanist, agriculturist and gardener 

Ibn Battuta. Abu Abdullah Muhammad 
(1304-1368/70); Tangier, Morocco; traveller, 
explorer and chion icier. 


Ibn Fndlati, Ahmcd ([()"' cmlur y 1 , Baghdad, 
Iraq; explorer traveller and chronicler. 

Ibn Fimas, 'Abbas (d 887); Knrah, Takrna, 
Spain; humanitarian, technologist and 
chemist. 

Ibn Hawqal Abu AI Oasmi Muhammad 
(920 yyO}; Nisihis, Iraq; explorer, traveller and 
chronicler. 

Ibn Hazm, Abu Muhammad "Ali ibn Ahmad 

ibn Sa id (99*4-1064): Cordoba, Spain; 
theologian and man of letters, 

Ibn Isa. Ali (i0 ,h century); also known as Jesu 
tlaly; Baghdad, Iraq; physician and oculist. 

ibn Jubayr, Abual Husayn Muhammad ibn 
Ahmad ibn Jubayr (12"’ century); Granada, 
Spain; traveller, explorer and chronicler 

Ibn Juljul al-Aodalusi (e.943); Cordoba, 
Spain; physician, herbalist and pharmacist, 

AJi ibn KhaEaf al-3hakka?. (H lh century); 

Rile do, Spain; an apothecary or herbalist, 
astronomer. 

Ibn Khaldun. Abd a] Rahman ibn Mohani 
mad £ 1332 1406); hums, Tunisia; sociologist, 
histor ian, philosopher and economist, 

Ibri Khurradudhbih (820 912); Baghdad, 

Iraq; geographer and director of I he 
government postal service in Baghdad, 

Ibn Majid, bhihab al-Din Ahmed al-Najdi 
(N32- 1437); Najd, Saudi Arabia: navigator, 

Ibn Muqla, Abu Ali Mohammed (866-940); 
Baghdad, Iraq; Abbas id \ izicr. calligrapher, 
and one of the inventors of the Naskhi script. 

Ibn Nafis, Abu-Alhassan Alauldin Ali ibn Ahi 
} la/m al-Qurashi (.1210 1288); Damascus, 
Syria and flourished and worked in Cairo, 
Egypt; physician and discoverer of the 
circulation of the blood 

Ibn Rushd. Ahu’l VValid Muhammad al- 
Qurtubi, also known as A vermes (1126-1198); 


Cordoba, Spain: philosopher. physician, 
humanist and judge. 

Ibn Rustah. Ahmed (10 1f| century); Isfahan, 
Iran; explorer and geographer. 

Ibn SaRd al Maghribi (1214- 1274); Granada, 
Spain; historian, poet, traveller and geographer. 

Ibn Samajuit (d.l()02); Andalusia, Spain; 
herbalist, botanist and pharmacologist. 

Ibn Sarabiyun, Yuhanna, also known as 
Serapion (9 : -‘ century); Syria; physician and 
pharmacist. 

Ibn Sina, also known as Avicenna (980 1037); 
Bukhara, Uzbekistan; physician, philosopher, 

mathematician and astronomer, 

Ibn Tufayk Abu Ihikr ibn Abd a I Malik ibn 
Muhammad ihn Muhammad ibn Tufayl 
al Qaysf, also known as Abubar (d.1183); 
Granada, Spain; philosopher, physician and 
politician. 

Ibn Tulim, Ahmad (833-884); originally was 
in the service of the Abbasid caliph and moved 
to become governor of Egypt as part ot the 
Abbasid Caliphate, lie built the famous ihn 
iidun Mosque in Cairo, 

I bn Yunus, Ahull Iasan Ali ibn Abd al 
Rahman ibn Ahmad al Sadah (930-1099); 
Fustah Cairo, Egypt; mathematician and 
astronomer w r ho compiled the I lakemite 
Tables, 

Ibn Zuhr, Abu Mar wan (1091 I i 61); also 
know n as Avenzoar; Seville, Spain; physician 
and surgeon, 

Al-klrisi (1099-1166); Ceuta (Morocco) and 
Palermo, Sicily; geographer and cartographer 

Ikhwan al-Safa\ also known as Brothers 
of Purity (c.983); Basra, Iraq; group of 
philosophers. 

izz ai-Din al-Wafa’i (d.J 469); Cairo, Egypt; 
astronomer and mathematician. 
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Jabir ibn Allah (] IC.H.i \ 145); Seville, Spain; 
mathematician and astronomer. 

Pabir Lhn Hayyan, Abu Musa, also known 
as Geber (722 815); Tus. Iran and lived and 
worked in Kufa, Iraq; chemist, druggist and 
physician. 

Al-Jahiz, Abu L'thman Aniribn Bahr (c.776 
868); Basra, Iraq; philosopher and zoologist. 

Al-Jazari, Radral-Zaman Abu al-lzz Jsmall 
bal-Razzaz (early 13 lh century); Diyarbakir, 
Turkey; engineer. 

Al-|urjank Abu Rub Muhammad ibn Mansur 
ibn Abdullah (e. 1088); Astarabad, Iran; oculist 
and surgeon. 

Kama! al I>in, Abu’] I lasan Muhammad 
al-Farisi (1260-1319); Tabriz, Iran; 
mathematician and physicist. 

A! Karajji Abu llekr ibn Muhammad ibn aE- 
Husayn, also known as al-Karkhi (953-1029); 
Baghdad, Iraq; mathematician and engineer. 
He wrote the al-faktirL 

Al Kashgharli, Mahmud (t 073); Turkey; 
geographer and lexicographer. 

A3 Kaslu. Ghiyal al-Din (1380-1429); Kashan, 
Iran; mathematician and astronomer 

Johannes Kepler (1571 1630); near Stuttgart, 
Germany; mathematician and astronomer. 

AI-Kliujandi, Abu Mahmud Hamid ibn a I 
Khidr (940-1000); Khudzhand, Tajikistan; 
astronomer, built an observatory in Ray, Iran, 
:and constructed a sextant 

Al Khwarizmi Muhammad ibn Musa 
(780-850); Khwarizm, Iran; mathematician, 
astronomer and geographer. 

Al - Kindi, Abu Yusuf Yaqub ibn Ishaq al 
Sabbah (80] 873); Kufa, Iraq; cryptanalyst, 
mathematician;, astronomer, physician and 
geographer, talented musician. 

At Kuhi : Abu Sahl Wijan ibn Rustam (10”' 


century), born in Kuii in Tabaristan, in North 
Iran but worked and flourished in Baghdad 
around 988; mathematician and astronomer. 

I eona rdo da V i nci (1452 1519); Yen ice, ! la|y; 
painter, draughtsman, sculptor, architect and 
engineer. 

Mah m oiid of G h aznah, K i n g (971 1030); 

ruled Afghanistan (998i?l030). 

Al-Majusi, Ali ibn al Abbas (10" century); 
Ahwaz, Iran; geographer. 

Al Mammy Abu fafar al-Ma'niun ibn 3 larun 
(786-833); one of the most enlightened 
Abbas id caliphs, who ruled horn 813 until 
833. He expanded the House of Wisdom. 

Al-Mansur, Abu |afar Abdullah ibn 
Muhammad AI Mansur (712-775); Abbas id 
caliph who i uled from Baghdad (754-775); 
the founder ol Baghdad in 762. 

Al Mansur, Yaqub (1160- 1199); MarTaketfy 
Morocco; Almohad sultan who ruled from 
Marrakech (1184-1199), succeeding his. father 
Abu Yaqub Yiif who ruled front 1163 until 
1184. 

Al-Maqrizi, Taqi al-Din Ahmad Ibn All ibn 
Abd a I Qadi r ibn M u h a n I ti i;id (1 364 1 44 2 ); 
Cairo, Egypt; historian. 

Yahya ihn lMasawayh, Abu Zakanah 
(776- 857); Baghdad, Iraq; physician, 
pharmacologist, earth scientist and translator. 

Mnsha’Allah (d.8J 5); <_ aim, Egypt; astronomer 
and mathematician. 

Maslama ibn Ahmad al Majrih 
(d.1007); Madrid, Spain; astronomer and 
mathematician. 

AI Masudy Abu I Hassan Ali ibn Al 

II l issaiti (871 957); Baghdad, 1 raq; cxplt irer, 
geographer and historian, 

Michelangelo di Eodovico Buonarroti (1475- 
1564); Tuscany, Italy; Italian Renaissance 


sculptor, painter, architcel and put t. 

Lady Mary Wort ley Montagu {1689-1762); 
London. England; prominent member of 
society and wife of the British Ambassador to 
the Ottoman Empire, 

Al-MawsiU. Ammar ibn Alj (l(J"‘century); 
Mosul, Iraq; eye surgeon and ophthalmologist. 

Mtihadhih ml-l)rn ibn an Naqqash (d [178); 
head of al-Nuri Hospital, chief physician of 
Sultan Muhammad. 

Al Mu’izz, Li-din Allah (9.10-975); a powerful 
Fatimid caliph who expanded the Ealimid rule 
from North Africa to Egypt; the founder of 
Cairo, aJ-Qahirab in 972/5 and the Mosque of 
al- A/har. 

Al-Muktah (d.90K); Abbas id caliph who i died 
from Baghdad (y02 ytw). 

Al Miiqaddasi, Muhammad ibn Ahmad 
Shams al Din (945-end 10 ll! century); 
Jerusalem; historian and geographer. 

Al-Mutawakkil; Abbasid caliph who r uU.d 
from Samarra, Iraq (847 -861), which was the 
short-lived Abbasid capital founded by his 
father al-Mu‘tassim. 

Muwaffaq, Abu aJ-Mansur {10' 11 century); 
Herat, Afghanistan; pharmacist. 

Nur al Din tbn Zangi (S1J 8-1174); sultan 
who ruled Aleppo atid Damascus; built one of 
l he ear! iest h i>spiS al s T a I Nu ri Hospit a I. 

Al-Nuwayri, Abu al-Abbas Ahmad (1278 
332); Cairo, Egypt; historian, 

Offa, King (ruled 757-796); Mercia, England; 
one of she must powerful kings in early Anglo- 
Saxon England. 

Palladio, Andrea (1505-1580); Padua, Italy; 
archilt:tI and painter, 

Eiri Rehs, Ibn Haji Muhammad (1465-1554); 
Gallipoli, 'turkey; sea admiral, geographer, 
explorer and cartographer. 


Plato (427 347 BCE); Athens, Greece; 
philosopher, 

(1 audios Ptolcmaeus, also known as Ptolemy 
(85- [65 Oik Alexandria, Egypt; geographer 
and astronomer. 

Qalawun, Saif ad-Dm al-Alh al-Mansur 
(1222-1290); Mamluk sulian who ruled Egypt 
(1279- 1290). In 1284, he built the famous and 
important a I Mansur i I lospifal. 

Al Qaiwlnl, Zakariya ibn Muhammad 
(1203-1283); Qazwin, Iran; traveller, explorer 
and judge {qtul}), 

Baylak al-Qibjaqi lc.1282); Istanbul, Turkey; 
explorer, seafarer and geographer. 

Qulb al Din a I Shirazi (1236 131 I); Shiraz, 
Iran; astronomer. 

Al Kammah.id Hassan Najm al Din (c.1285); 
Syria; engineer and military historian. 

Raphael, Kaphadto (1483 I 320); L rhino, 

Italy; painter and architect. 

AI Razi, Abu Rakr Muhammad ibn Zakariya 
(865- 925); Ray. Iran; physician and chemist, 

Roger II (11)93-1154); Palermo, Sicily; 

Norman king who ruled Sicily (1130-1 154); 
son and successor of Roger !. 

Sabur ibn Sabi, also spelt Shapnr (d.869); 
Jundbhapur, Iran; physician and pharmacist. 

Saladiu, Yusuf ibn Ayyub( 1137- t l93);Tikrit, 
Iraq; he led armies against the crusaders, 
defeating them in 1187 at llattin; founded the 
Ayyubid dynasty and united Egypt and Syria. 

Al-Samawai, Ibn Yahia al-Maghrihi 

(d.l 180); Baghdad, Iraq; mathematician and 

astronomer, 

Sayf al Duwla, Abu al Hasan ibn Hamdan 
(916 967); ru ler of Aleppo and founder of t he 
1 lamadanid dynasty of Aleppo. 1 le wax famous 
for his patronage of scholars. 
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Michael StiiLl (c.l I7.S-cJ2.16); Scotland, UK; 
physician, astrologer and translator. 

Sibawaih (760-793); Bayza or Bayda, Iran, 
grammarian, considered the most important 
Arabic grammarian upon whose work all 
other Arabic grammars are based, 

■5 i na n, Koca M i in a r Si 1 lan (1489 I 588); 
Istanbul, Tiirkey; architect and designer, 

Ibrahim ibn Sinan ibn i habit ibn Qurra (908 
-946); Harraru Turkey; geometer, astronomer 
and mathematician. 

AJ-Sufi, Abd al-Rah man (903-986); Isfahan, 
Iran; astronomer, 

Suleyman the Magnificent, also known as 
Suleyman II (1494-1566); one of the greatest 
sultans of the Ottoman Caliphate, who ruled 
I torn Constantinople (1522-1566). 

Al Suli, Abu fiakr Mu barn mad (1IX 1, century): 
great master of chess. 

Pope Sylvester II, Gerbert of Aur lilac 
(940/950-1003); Auvergne, France; Pope 
(999 1003), philosopher,, mathematician and 
translator. 

Umar ibn Farrukhan al-Tabari, also known 
as Omar Alfraganus (9" century); Tabaristan, 
Iran; astrologer; compiled the Liber umversus. 

(aqi al Din al-Rasid. Muhammad ibn MaYul 
al-Shami al-Asadi (c. 1526-1585); Damascus, 
Syria; astronomer, engineer and mechanic. 

Thabit ibn Qurra (c.836 901); Harran, 
Turkey; geometer, mathematician, astronomer 
and translator of Greek work into Arabic. 

Al-Tusi, Nasir al-Din (1201-1274); 

Mara ghii ( ins), Khurasan, Iran; astronomer, 
mathematician and philosopher. 

Ulugh Beg, Muhammtrd Taragai (1394- 1449), 
Samarkand, Uzbekistan; astronomer. 

Umaral-Khayyam, Ghiyath al-Din Ahu’l- 
Fath Umar ibn Ibrahim AS Msaburi 


(1048-1122); Kishapur, Iran; astronomer and 
mathematician. 

Umar ibn a! Khattah. ibn Nufayl ibn l Ahd 
al- l Uzza ibn Rayyah {c.581 -641); companion 
of Prophet Mohammad (pbuh) and second 
caliph, ruling from Medina. Saudi Arabia 
(634-644). 

Uthinan ibn Allan, ibn Abi At-'As ibn 

Umayyah (577-656); companion ol Prophet 
Mohammad (pbuh) and third caliph (644 
656). 

Vitruvius, Marcus Pollio (c.70-c.25 BUT); 
Rome, Italy; architect and engineer. 

Al-Walid ibn 'Abdul malik ibn Mar wan 
(668-715); Umayyad caliph who ruled from 
Damascus (705 715); he built the Umayyad 
Mosque- in Damascus. 

Sir Christopher Wren (1632-1723); London. 
UK; architect, astronomer and mathematician. 

Sanad ibn Ali al-Yahoiidi (9 1h century); 
Baghdad, Iraq; lew converted into Islam, 
chic! astrom>nier of al-Mamun; distinguished 
member of the House of Wisdom, 

Yaqut, ibn-’Abdullah Rumi al-Hamawi 

(11 79- ] 229); Arab biographer, historian and 

geographer. 

Al-Zahrawi, Abui Qasim Khalaf ibn al-Abbas, 
known in the West as Abukasis (936-1013); 
Cordoba, Spain; physician and surgeon, 

Al ZarqaLi, Abu Ishaq Ibrahim ibn Yahya, also 
known as Ar/aehd (1028-1100); Toledo, Spain; 
astronomer who complied the ’ I oledan'tallies. 

Zheng He (1371-1433); Kunming, China: 
navigator and admiral, 

Ziryab, Abul Hasan Ali ibn Mali" (789 857); 
Baghdad, Iraq; musician, astronomer, fashion 
designer and gastronome. 

Aristotle and Alexander ihc Great 
from Animals and their Uses by 
Ibn BfLkhtkbu in 5 he I !V Lenlun,. 
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Abbasid dynasty A dynasty that ruled llie 
Muslim caliphate from Iraq between 750 and 
F2:>8, The Abbasids ate renowned for fostering 
learning and science. The it most distinguished 
caliphs arc l-larun al Rashid (ruled 786 809) 
and his son al-Mafmun (ruled 813-833), who 
made Baghdad the centre of science and 
learn i ng. I li ey ft hi nded t he Ht hj se of W i sdt)m, 
a famous library and scholarly centre in 
Baghdad, Harun al-Rash id is renowned in the 
West for gifting Emperor Charlemagne a water 
dock and an organ in 797 CL. 

Aghlabids Muslim dynasty that ruled 
Iron) 8011 909, and were semi independent 
of Baghdad. Their capital, al-Qayrawan, was 
a vibrant city during that time. Among their 
famous Legacies is the water reservoir of al- 
Qayrawan. From al Qsiyruwan they ruled 
Tunisia, Sicily and Malta. 

Allah Allah’ is the Arabic word for God* 
the supreme and only God, the Creator, who 
according to the Quran is the same God of the 

Bible. 

A lb hi! A Khar Allnhu Akhur is Arabic for 
'God is the greatest.' The phrase is said during 
each stage of both obligatory and voluntary 
prayers. The Muslim call lo prayer, or odhttn, 
and call to commence the prayer, or iqama, 
also contain the phrase. Hie actual title of this 
phrase is takir . In the Islamic world, instead 
of applause, often someone will shout 'lakbir 
and the crowd will respond 'AUnhu Akbar’ in 
chorus to show agreement and satisfaction. 

Almohad One of the greatest medieval dy¬ 
nasties, who r li ted North Africa (and much of 
Spain) from circa 1147 until the rise to power 
of the Meren ids around 1269, The Almohad 
dynasty (f rom the Arabic al-Muwahhidun, he. 


The monotheists' or The Unitarians,' the name 
being corrupted through the Spanish), were a 
Berber Muslim religious power w ho founded 
the fifth Moorish dynasty in the 12 1h century, 
uniting North Africa as far as Egypt, together 
with Muslim Spain, 

Al-Andalus Hie Arabic name given to the 
Iberian Peninsula when it was ruled by Mus¬ 
lims from 711 to 1492, Al-Andalus once en¬ 
compassed the area extending from the Medi¬ 
terranean to northern Spain, bordei nig the 
Kingdom of Aragon in the north, today, An¬ 
dalusia is used to denote the southern region 
of Spain. I hflereul meanings have been sug 
gested ftjr al-Andalus, the- most famous ones 
being the gardens’ (in Arabic) and the land of 
the Vandals, rulers who inherited the Roman 
empire am! ruled Spain before the Muslims. 

Arab and/or Muslim I he term Arab" is 
applied to those people who are of Arab 
origin, regardless whether they a re /we re 
Muslims or non Muslims. 'Muslim’ Is used to 
refer to the people who adhere to the Muslim 
religion* which includes Arabs and non-Arabs, 
.Such as those people from Iran, Pakistan or 
Indonesia for example. 

Asahiyah I his is an Ara!>ic vvt trd wl) ic h 
can mean 'solidarity’ or 'group consciousness' 
but is usually translated as 'group tecling.’ At 
the most basic level, astibiynh is something 
that a person feels for his family, a kind of 
'brotherhood.' According lo Ibn Khaldun, l he 
successful ruler is he who manages to spread 
and maintain the asahiyah to all members of 
the society, so that all think of one another as 
they would think of their own brothers. 

Ayynbids A dy nasty founded by the Muslim 
Kurdish general Salati a 1-Din a I Ayyubi 



(d } 19.1), known to Christ kins as Salad in, 

Salah ah Din established the Ayyubid dynasty 
in 1169, Thi Ayyubids united Egypt and Syria 
and tut her parts of the Muslim lias). which 
enabled them to defeat the crusaders al Had in 
and recover Jerusalem, 

AI-Azhar A university connected in 
a mosque in Calm named lei honour of 
Fatima Az-Zahraa, the daughter of Prophet 
Mohammad, from whom the I at i mid Dynasty 
claimed descent, Jhe mosque was built in two 
years from 971 and the school of theology 
connected with it was founded in 9KK, which 
remains lo this day. It is one of the oldest 
operating universities in the world, 

Baidaq Pawn, in chess. 

AI Barruni A I Bar ram consists of a 
large dome covered hall in a bath house, 
incorporating a drum (below the dome) with 
stained glass windows, 'I he Damascenes 
spent much of their talent on lavishly staining 
the walls of al Barrnni with elegant tiles of 
dazzling colours, reflecting mirrors, and 
calligraphy plates welcoming clients and 
tiling Arabic proverbs. It is here where they 
got ready lo proceed to other sections of the 
luinmuim and where they retired after bathing. 

Al Baydah A village near Qaim in Iraq. 

Caliph Literally means one who replaces 
someone who left or died, in Islamic coni ext, 
this means a successor to the Prophet 
Mohammad (pbuh) as a political, military and 
ad ministry live leader of the Muslims, but does 
not include a prophetic role. 

Caliphate fhe Islamic state or government, 
whose head is the caliph, 

CE Tlie Common Era, also known as the 
Christian Era. 

C hat rang Chatrarig is 1 \ r sian lor chess, a nd 
the oldest form of the game. 


Dinars Basic currency unit, consisting ol 
1,000 f rk 

Bid A Mustim. celebratory fest i val, of w h ieh 
there are two, one after fasti tig in the month of 
Ramadan (called bid al titr), and the other in 
celebration after Hnjj (called Eidat Adhha). 

Faqih An expert in Islamic law. 

Paras Arabic term for mare or horse, and the 
knight in chess. 

Fatimid A dynasts, named after Fatima al- 
Zahra, the daughter of Prophet Mohammad 
(pbuh),. which rose to political domination in 
North Africa in 909- They are the founders of 
Cairo, the capital city of Egypt, in 969. 

a! - Pi hri st 1 1 leral 3y this m ea ns 'a t a bl e i A 
contents’ or an index. 1 Ai iihrist is an index 
of all books written in Arabic by Arabs or 
non Arabs. 3) was written by Abu al-Faraj 
Muhammad ihn Ishaq ibn Muhammad ibn 
Ishaq* also called ibn al-Nadim I II began to 
make this catalogue of authors and the names 
of their compositions for use in his fathers 
bookstore. As he grew older, he became 
interested in the many subjects lie read aboul 
in books, or which he learned about from 
friends and chance acquaintances. So, instead 
of being merely the catalogue for a book 
shop, al-Hhrisi became an encyclopaedia of 
medieval Islamic culture. 

Fiqh Literally meaning 'knowledge and un 
demanding,' it is the understanding anti appli 
cations of sharia (divine law) from its sources, 

Al Fustal Al Fustat is the first capital of 
Islamic Egypt established in 642 by Atnru ibn 
Al- ’As. and was probably named after the Ro 
man military lerm/ottfltortii or encampment, 

Had i t h Narrat ions < >1 I he sayiTips oft he 
Prophet Mohammad (pbuh)* which form 
one of the major sources ol Islamic law. 

Each liaiHth is composed of a basic text the 
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tl/cJjs.'iiJ rv- 


authenticity of which was guaranteed by a 
chain of witnesses and narrators, 

I iajj f i Igr i mage tt > Me cca i n Sai jJ i A rabi a. 

Ha nun an i Arable pub I it, bath, 

1 {ara m Sac red, hoi y and./or proh i Kited. 

[friqjya !n medieval history* tfritfiya or 
Ifriijjyuh was the area comprising the coastal 
regions of what are today western 1 ibya, 
Tunisia, and eastern Algeria In modern 
Arabic, the term simply means 'Africa' 

Imam One who leads (lie prayers. 

Jahal al htrus A mountain in Cordoba, 
Spam. 

Ka'bah Literally, a high place of respect 
and regard/ It is the sacred building in the 
cent re of the al-Haram al-Shareef Mosque at 
Mecca, Saudi Arabia. It is the centre towards 
which Muslims around the world pray. It 
accommodates the dh me black stone, 

Kiswa 3 i [orally a cover, I be holy Kabah 
is covered with new kiswa (textile cover) 
every year on the tenth DhulHijjah, which 
coincides with tlajj. Every yean the old kiswa 
is removed, cut into small pieces and gifted to 
certain individuals* visiting foreign Muslim 
dignitaries and organizations. 

koshk Turkish for kiosk. 

Kid n hi yyi n The word l kttliibiyyin ’ i s a 
Aitiroccan (Arabic) name for bi n >km; \ kers. 

Mad rasa I he word madman means a 

school,’ and evolved originally from the 
lectures organized in mosques before schools 
became an independent enlilies. These 
days m minis a has a different meaning* and 
thousands of madrasus around the world are 
said to be educational institutions, usually 
teaching Islamic sciences or law. 

Alaghrch The Arabic world was tradition 


ally divided into two parts, the Mashriq or 
eastern part and the Maghreb or western part 
(literally, The west' or 'where the sun sets'). 
Geographically it is defined as the region of 
the continent of Africa north of the Sahara 
desert and west of the Nile specifically, the 
modern countries of Morocco, Western Sahara 
(annexed and occupied by Morocco) Algeria, 
Tunisia, Libya - and to a much lesser extent 
Mauritania. 

Maml uk Origi nal I y T urkish si a ves that 
formed part of the Abbasid army. 1 he 
Mam, Inks were a member of the Turkish 
speaking cavalry that went on to rule Egypt 
and Syria under the O'" century Mamluk 
dynasty. 

Manarah Arabic Ini' minarets ofThe 
mosque. Literally means Tight house.' 

Mitirab A niche in the wall of the mosque 
that indicates the direction in which one 
should pray, towards Mecca. 

Minaret A tower Imm which I he muezzin or 
crier, calls people to prayer. 

Minbar A pulpit tor the Imam, or prayer 
leader. 

M i s*ca k A clea n i ng st i c k, ac l ual 1 v a L w ig 
from certain trees, essentially the aruk tree 
botanic ally known as Salvadore pec sic a* used 
for cleaning the teeth. 

Mithqals Weights* 

Mosque A public place tor worship and 
prayer for the Muslims, 

M u’all i m I sla m i c teac ii e r. 

M u hand is Engineer or architect, 

AI Muh tasib A1 M u htasi b i s 1 i teral I \ a 
judge' Ujadi) who takes decisions on the 
spot, in any place and at any time* as long as 
he protects ihe interests of the public. I. lis 
responsibilities are almost endless In order 


t 
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to implement the foregoing print ip lc: com¬ 
manding the good and forbidding the evil of 
wrongdoing. Al-Muhtusib and/or his deputies, 
like a full judge, must have high qualifications 
of being wise, main re, pious, well-poised, sane, 
tree, just, empathic, and a learned scholar or 
ftujih. He has the ability to ascertain right from 
wrong, and the capability to distinguish the 
permissible, hafal, from the non-permissible, 
Iwffliit So, al-Muhtasib is entrusted to secure 
the common welfare and h* eliminate injuries 
to society as a whole, even if such honourable 
tasks require him to take a stance againsl the 
ruling governance. In short, he musi he an ap¬ 
pointee (hilly authorized), pious and just. 

Muwaqqit J imekecper. a w isc man given 
tire task lo observe and decide on the times of 
prayers, 

Pb u h Peace (and bl ess i ngs of Allah) be li pi hi 
him (Prophet Mohammad); a vow of devotion 
and belief that Mohammad was the Prophel 
of (ind (Allah). Tins phrase is repeated by 
Muslims every time I hey pronounce or hear 
the name of Prophet Mohammad. 

Qad i A M u sli iu i udge. 

A1 Qahwa Arabic term for coffee. 

AI Qayrawan It is a town in North East 
Tunisia and a sacred city of Islam. Founded in 
670 by Uqbah bin Nall, an Arab leader, !l was 
the seat of Arab governors in West Africa until 
SOO, Under the Aghlabid dynasty ( 800 - 90S 1 ), 
it became the chief centre of commerce and 
learning, and remained so during the la timid 
rule ( 909 - 921 ). The city was ruined ( 1057 ) by 
Bedouin invaders, the Banu Bilal tribe, and 
subsequently was supplanted by I unis. 

A1 - Qal i '] h is word was der ived I roi n qn fai 
(to dry or roast in a pan). Al-qali is 'the 
substance that has been roasted' or 'ashes of 
the plain '.allwork' In Europe, both substances 
were named natron. 


Qamara A dark room, also a ship's cabin, 

Qanat It is a type of underground irrigation 
canal between an aquifer on a piedmont 
zone to a garden on an arid plain. The word 
is Arabic, but the sy stem is best known from 
Iran. 

Qibtu An Arabic word referring to the 
direction of Mecca, Saudi Arabia, that 
Muslims should face toward when they pray. 

Uajab The seventh month in the Islamic 
lunar calendar. 

Ramadan 11 is the ninth month in the 
Islamic calendar, best known as the holy 
month of lasting for Muslims. 

Rawdiya ! be inhabitants of 1 he early Islamic 
world were enchanted by greenery. Ibis love ol 
plants is clearly show n in a genre of poetry; the 
ruu'diyu or garden poem, probably oi Persian 
origin, which came to be one ot the main 
poetic forms in the Abbasid orient from the 
to the 10'" centuries. 

U ih la Literally means journey, t ravel and 
travelogue/ It is a piece of writing about travel, 

Sa fav id dvnast i es Tie Sa fa v id s, an I ran ia 11 
dynasty that ruled from 1501 to 1736, They 
bad their origins in a long established Sub 
order which had nourished in Azerbaijan 
since the early 14 ll: century. Its founder was 
Sheikh Safi al - Din (1252 13,34), alter whom iE 
is named- 

Al-Saratan Arabic term lor eancer. 

Sdjjtiks A Turkish dynasty that ruled across 
Persia, Anatolia and Turkey between 1038 
and 1327. They are best renowned for (heir 
great promotion of learning, arts and trade. 

The Seljuks gave the nuidmsa (school) its final 
shape and definition, as it became a completely 
separate building from the mosque. 3hey 
were also behind the rise of the so-called 
caravanserais, a hostel complexes providing 
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free accommodation, I nod and services for 
trading caravans. In the arts, they are best 
remembered for the introduction ot the iivun 
plan and tniiqanms vaulting. 

Sh adoof Mach i ne to r k i li i 11 g wa I er, 
consisting typically of a long, pivoted wooden 
pole acting as a lever, with a weight at one end. 
The other end is positioned over a well. The 
shadoof was in use in ancient Egypt* and is still 
used in Arab countries today. 

5h eik h A xoc sa 11 1 tie of res| jec 1 given to 
an elderly, wise or a religious person in the 
community. 

Sharia Sharia is the law system inspired 
by the Quran and the sayings of Prophet 
Mohammad (pbuh), Sharia is often referred to 
as Islamic law. 

Sonk Ihe market place, 

Sn fis m Myshca I be I ief a n d p rac I ic e in whi ch 
the truth of db iite love and knowledge oi God 
is sought. 

Al -Tasrif Literally means 'conducting' or 
“handling a certain issue.' Here it is a medical 
encyclopaedia written by Abu! Qasim khalaf 
ibn al-Abbas al Zahrawu also known as 
Abnlcasis. The complete title is Al Tasrif 
U-man ‘ajiza bn al-kwUf t or The Method oj 
Medicine, translated as Vie Arrangement of 
Medicine, it had 1500 pages* showing that 
Ah u leas is was not only a medical scholar, but 
a great practising physician and surgeon. It 
influenced the progress of medicine in Europe. 
See the section on European Medicine to 
learn more about it. 

Tawaf The circuniambulation or walking 
clockwise around the Kabab in Mecca. 

Thikr Tire action ot remembering God 
(Allah), consisting of the repetition of words 
in praise of God. 

Allld Hie 'ltd {also spelt oud) is a musical 


instrument common to the Arab culture. Si's 
a stringed instrument slightly smaller than a 
guitar, with eleven strings in six courses Some 
ttds may have more or fewer strings; common 
are versions with thirteen strings in seven 
courses, nr ten strings in five courses. 

LTama Scholars of the Islamic .sciences. 

Vfeier/wazir c bid m i niste r of t he Abbasid 
caliphs and also government official in Islamic 
slates. 

Waq f Re I igious ch a r it abl l instit u lion s t h at 
manage various gifted and donaled financial 
assets The waqfs finance mosques, mudrastu, 
fountains* and other public services. Their role 
has been greatly undermined by modern state 
intervention, 

Waraq Paper, 

VVarraq Pa pel mam i lac Hirer and/or writer. 

Wild hn Pe r for mane e o f 11>e r 1 1 ua I of 
ablution. Before offering the prayer, one must 
be in good shape and pure condition. His 
necessary to wash the parts ol the body which 
are generally exposed to dirt or dust or smog* 
like ihe hands, mouth, nose, face, arms, hair, 
cars and led. This is called ablution, and the 
person who has performed it is ready to start 
lus prayer. 


Persian manuscript shirwiny 
Timer til!hmm l 3 .n BaJkh. 
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W HAT DO COFFEE BEANS, lOrptdoeS, 

surgical scalpels, arches and ubsetvatcules 
Lil I have m common? Were Leonardo Da 
Vine is flight, ideas originals? Who devised the casing 
for pill capsules and where did Fibonacci learn to flex 
his mathematical lingers? 

All these answers can be found here in I VO! Inventions: 
Muslim Heritage in Our HbrW. written in an accessible 
style for those with limited knowledge of either Islam 
or history. A gulden age of civilization* from 600 and 
16(H) CE, will unfold, because medieval Muslims 
were irailbla^crs in fields as diverse as medicine and 
mechanics, cartography and chemistry, education and 
engineering, architecture and astronomy. No area was 
loo obscure lo miss the scrutiny of enquiry backed up 
by rigid scientific experimentation. 

So gel comfortable with this guidebook and prepare 
to begin on a voyage of discovery through a thousand 
years of science and technology into the lives of 
medieval pioneers whose ingenious inventions have 
helped create our world today. 


This glorious book overflows with 
the great ideas of the Muslim 
middle ages. From ahlazari and his 
elegant clocks and al-Kindi and Ibn 
al-Haitham with their revolutionary 
optical thtes, experiments and 
books, to the astronomers who 
navigated across the desert by the 
stars, and the map-makers who put 
north at the bottom, every page 
is a mine of joyous information. 
There are even recipes to try 
out, and everything is beautifully 
illustrated. I wish I had had this 
book fifty years ago.' 
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